Methods of installing unit heaters in orderto prevent cold drajis 
at building, store and restaurant entrances 1s one of the subjects 
discussed this month, There are also articles on the heating of 
Rockefeller Center, power piping drafting, Walt Disney's new air 
conditioned studios, smoke elimination, improving plant heating, 
corrosion, the psychtometric chart, welded connections, and others 























MEKES ROW ; 
The Johnson Duo-Stat performs all of the operations 
indicated below: (1) Senses outdoor temperature; (2) 
Notes the temperature of the heating system; (3) ‘‘Tele- 
graphs” to the source of heat the proper relationship 
between those two temperatures; (4) Directly controls 
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the ‘street steam” main to the 








building or the automatic fir- 
ing devices. In very large 
buildings, a Duo-Stat in each 
zone operates a valve in the 
branch main. 
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SEND FOR 
ILLUSTRATED BOOKLET 


“JOHNSON ZONE CONTROL” 


JOHNSON 


“CHANGE THE SIZE’ OF HEATING SYSTEMS 
TO FIT THE OUTDOOR TEMPERATURE 


The principle of the Johnson Duo-Stat 
is fundamentally sound. Radiators are filled with 
steam only when lowest outdoor temperatures are 
encountered; partially filled, in proper proportions, 
when only a part of their total heating capacity is 
required. (In hot water heating, the temperature 
of the water is varied in accordance with outdoor 
temperature.) The Duo-Stat, at the “last radiator’’ 
in the building or heating zone, senses the tem- 
perature of the heating system and the outdoor 
temperature, balances one against the other to 
secure just the right amount of heat. More than 
ten years of successful Duo-Stat experience prove 
the logic of this simple principle. 


Econormica!— Room temperatures, with John- 
son Duo-Stat control, are surprisingly uniform. 
Tenant satisfaction is assured. And owners are 
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DUO-STATS 


happy, too, because fuel savings are inevitabl 
more than 25%, in many cases. The list oi 
hundreds of Johnson Duo-Stat installations sho 
second and third, and even more, orders 2 
owners who operate more than one building 

more convincing proof of satisfaction and econo 
could be offered as a recommendation! 


Investigate Nov Johnson Duo-Stats may § 
installed in existing or in new buildings, ¥ 
equal facility. Investigate this tried and prové 
weather compensating heat control, the dew 
that actually measures the temperature o 4 
heating system and maintains the proper balan 
with conditions outdoors. A Johnson sales &% 
neer will make a survey and rec: mmendais 
without obligation. Act now, before the nex!» 
ing season. Ask for information TODAY! 
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THE HEATING PUMP 
WITH CERTIFIED PERFORMANCE 


A Jennings Return Line Vacuum Heat- 
ing Pump may be installed with the 
absolute assurance that it is of the 
proper capacity to keep your heating 
system at top-notch efficiency. 

For the actual working capacity of 
your Jennings Pump is determined by 
careful tests under working conditions, 
and with the actual motor that goes on 
your job, regardless of currentcharacter- 
istics. Every Jennings Pump has to deliver 


full rated capacity of air and water 
simultaneously before it is released. 

TheJenningsHeating Pump has every- 
thing in the way of safety, convenience, 
and real dollar saving economy that 
years of experience as leading heating 
pump manufacturers have enabled us to 
put into it. Quality is backed by an un- 
challenged reputation, and satisfactory 
performanceis assured bya nation-wide 
network of Sales and Service offices. 


THE NASH ENGINEERING COMPANY 


SOUTH NORWALK - CONNECTICUT « U.S. A. 
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WE RISE TO 
A POINT OF ORDER 


A service like air conditioning, essen- 
ential as it is to the comfort and well- 
being of almost everyone, comes in for 
a lot of discussion by “the butcher, 
the baker, the candlestick maker” be- 
cause of its very importance. No one 
is without an opinion of air condition- 
ing, as may easily be observed every 
time one walks into a club car, hotel 
lobby, restaurant 6r cocktail party. 
Although “experting” on military and 
naval strategy has in recent months 
probably put air conditioning in second 
place as a conversational topic, it still 
holds its own as a subject of general 
comment and discussion. 

This wide interest in air conditioning 
on the part of the general public is a 
healthy sign. Doubtless when one of 
our early forbears moved into the 
first cave, all his neighbors could speak 
with authority on the advantages and 
disadvantages of living in caves. 

We can’t agree with the chorus girl, 
however, that publicity—whether it be 
good or bad—is valuable. In a politi- 
cal item, one of the news magazines 
recently took a crack at the “wet chill” 
of an air conditioned office. The re- 
mark seems entirely out of place to 
the editors of HPAC for several rea- 
sons, not the least important of which 
is that nobody seems to know what 
the basis for it was in the first place. 
But suppose on some occasion the 
operation or adjustment of this par- 
ticular air conditioning installation was 
not all that it should be? Certainly 
this is no condemnation of air condi- 
tioning as such. Such things are easily 
made right. 

It seems to us that those who speak 
on air conditioning should explain the 
reason for their views in full, and not 
be permitted to generalize unchal- 
lenged. 


OWNERS TELL HOW AIR 
CONDITIONING BENEFITS 


A few comments of users of air con- 
ditioning on its benefits were given in a 
recent issue of the “Air Conditioning 
News,” a bulletin published by Philadel- 
phia Electric Co. 

\ccording to the owner and manager 
of an air conditioned restaurant, his in- 
vestigations have convinced him that 
people come more often, stay longer and 
eat more in an air conditioned restau- 
rant. An optician comments that he is 


certain air conditioning is one of the 
best investments, both in comfort and 
advertising, he has ever made. The 
manager of a jewelry store says that his 
aim in installing air conditioning was to 
make shopping more comfortable and as- 
sist the personnel in maintaining the 
fresh, immaculate appearance so essen- 
tial in the jewelry business; both objec- 
tives were attained. 

The proprietor of a hosiery store re- 
marks that the primary objective in air 
conditioning the store was to provide 
comfortable surroundings in which women 
may make their selections, but another 
factor of considerable importance has 
resulted—the reduction in soilage of the 
perishable merchandise by perspiring 
hands. The manager of another Phila- 
delphia store where additional air con- 
ditioning was installed in 1939 is so thor- 
oughly convinced of its drawing power 
that he insists it be used in all of the 
store’s advertising. 


BIG CHICAGO 
JOBS REPORTED 


There were 28 Chicago air condition- 
ing installations sold during the month 
of February, 1940, according to the 
Commonwealth Edison Co., totaling 
1313.25 tons and 1617.75 hp. Twenty 
of these jobs, accounting for 1303.5 
tons and 1608 hp, were of the central 
plant type, and eight were room cooler 
installations. 

Largest of the installations was a 500 
ton, 590 hp job fer the Merchandise 
Mart. Other large ones included the 
400 ton, 556 hp installation for the 
Equitable Life building, the 100 ton, 
125 hp job for the General Electric 
building, and the 80 ton, 102.5 hp in- 
stallation for the Underwriters’ Labo- 
ratories. 


OHIO STATE ANNOUNCES 
WELDING COURSE 


Ohio State University established a 
year ago a four year curriculum in 
welding engineering to meet the appa- 
rent need for collegiate education in 
this field. The course draws together 
the basic sciences necessary in the 
training of an engineer for service in- 
volving the use of welding. 

After the inception of this course, 
the welding division of the industrial 
engineering department, which admin- 
isters the course, discovered that there 
were many practicing engineers who 
needed basic training for welding engi- 
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neering. Accordingly, a special thre 
day short course in welding enginee: 
ing has been scheduled for April 16-18 
During these three days, three classes 
will be held daily on such subjects 
as welded joints, fundamental me 
chanics, welding symbols, production 
welding, etc. In the case of welded 
joints, several classes will be devoted 
to this subject covering it progressively 
Lectures will be given by prominent 
engineers in the welding field, as well 
as by members of the university staff 
Information on this course is obtain 
able by writing J. R. Stitt, Assistant 
Professor, Welding Engineering, Ohi 
State University, Columbus, Ohio 


AIR CONDITIONING 
OBJECTIVE DEFINED 

[The air conditioning industri 
branch of the board of trade of the city 
of Toronto, Canada, has adopted a 
memorandum setting forth the objec 
tive and definition of air conditioning 
for comfort with the hope of educating 
the general public to recognize what 
functions should be performed by ai 
conditioning equipment. 

The memorandum as adopted by this 
body follows: 

Objective—Air conditioning for hu- 
man comfort has for its objective the 
maintenance of such atmospheric con 
ditions as will produce desired effects 
upon the occupants of a structure. 

Definition—Air conditioning for hu- 
man comfort is defined as the simulta- 
neous control within any structure of 
the temperature, humidity and circula 
tion of the atmosphere therein; it shall 
also include an adequate supply of air 
from outside such structure, and may 
include the control of any other factors 
affecting either or both the physical 
and chemical conditions of the atmos- 
phere within the structure. 

Apparatus—Air conditioning appa 
ratus, in order to comply with the 
above definition, shall be capable of 
performing as a minimum the follow- 
ing functions: 

Summer air conditioning—(1) Cool 
the air. (2) Dehumidify the air. (3) 
Circulate the air. 

Winter air conditioning—(1) Heat 
the air. (2) Humidify the air. (4) Cir 
culate the air. 

Year ‘round air conditioning—(1) 
Cool and dehumidify the air in sum- 
mer. (2) Heat and humidify the air 
in winter. (3) Circulate the air 

Most air conditioning apparatus, in 
addition, cleans the air. 
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USHA LOAN CONTRACTS 
PASS $600,000,000 


Loan contracts to local housing au- 
thorities for construction of low rent 
projects to rehouse low income families 
passed the $600,000,000 mark last 
month when President Roosevelt upon 
recommendation of Nathan Straus, 
Administrator of the United States 
Housing Authority, approved loans 
totaling $27,236,000 for 13 communities. 

These loans, to defray 90 per cent 
of the estimated cost of 18 low rent 
and slum clearance projects, brought 
the total of USHA loans approved to 
$624,114,000 for 158 local housing au- 
thorities throughout the nation. Their 
programs call for the erection of 379 
projects in 167 different communities 
and provide a total of 140,242 dwelling 
units for 560,000 tenants. Earmarkings 
outstanding for further loans total $52,- 
212,000, which with the $624,114,000 in 
approved loan contracts, makes a total 
of $676,326,000 in USHA commitments 
to 178 local housing authorities. 

To date, 184 USHA aided projects 
totaling 71,699 dwelling units have 
gone under construction, or have been 
completed, in 25 states, the District 
of Columbia, the Territory of Hawaii 
and Puerto Rico. 


MAY WE HAVE 
YOUR HELP? 


An increase in the number of re- 
quests from readers of HEATING, PIPING 
AND AIR CONDITIONING for references to 
published material on various subjects 
and extra copies of articles which have 
appeared in our pages indicates that 
many of our subscribers maintain files 
for permanent use, The editors, are en- 
deavoring to make a study of the ways 
in which back copies of HPAC are 
preserved for reference, and would ap- 
preciate the help of all readers who 
follow some regular monthly procedure 
of this kind. The object of the survey 
is to determine if the form in which our 
articles now appear is the most con- 
venient for the majority, or if any 
changes in their ‘general arrangement 
should be made to facilitate future ref- 
erence to them. 

Do you maintain some form of filing 
system for referring to articles which 
have been published in HPAC? Do 
you make use of our volume index for 
the year which is published in each 
December issue? Do you preserve your 
back copies of HPAC intact, are they 
bound in volumes, or how are they 
kept? What types of articles do you 
generally want to keep for future use? 
Answers to these and similar questions 
will be of considerable assistance to us. 

You will note that each of our 
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articles this month is summarized more 
extensively than has been the case in 
the past, the summary appearing in a 
“box” right with the article. It is 
hoped that readers will find these edi- 
torial summaries of value and that they 
will add to the usefulness of each 
month’s contents. 


AIR CONDITIONING 
EXPORTS RISE 


Shipments abroad of American air 
conditioning equipment in 1939 were 
valued at $2,134,655, a gain of 27 per 
cent over the corresponding trade in 
1938, the machinery division of the 
Department of Commerce reported last 
month. Self-contained air conditioning 
units comprised about one-third of the 
trade in both years, and other types 
the remaining two-thirds. 

Exports to Asiatic markets repre- 
sented 44 per cent of the total shipment 
to all countries. 


HOTELS REPORT ON 
AIR CONDITIONING 


Comments from its readers on the 
benefits of hotel air conditioning were 
recently obtained by the magazine 
Hotel Management in response to a 
questionnaire. According to one hotel 
man, 70 per cent of his summer busi- 
ness is repeat business, which compares 
with only about 50 per cent before he 
air conditioned. His summer house 
count with air conditioning averages 87 
per cent, whereas before it ran around 
63 to 65 per cent. Check averages and 
restaurant business also increased. 


MODERN INDUSTRIAL 
PIONEERS HONORED 


The names of several of the “mod- 
ern industrial pioneers” honored by 
the National Association of Manufac- 
turers in connection with the celebra- 
tion of the 150th anniversary of the 
American patent system were men- 
tioned on this page last month. Since 
that time, a complete list of those in- 
ventors and research workers on 
modern industrial frontiers who were 
given recognition by the association 
has been made available. 

Many of the modern pioneers are 
known in the heating, piping and air 
conditioning field. In addition to 
those mentioned last month, the group 
of “national modern pioneers” in- 
cludes William David Coolidge of 
General Electric Co., Frederick Gard- 
ner Cottrell, George Oliver Curme, 
Jr., of Carbide and Carbon Chemicals 
Corp., John Van Nostrand Dorr of 
Dorr Co., Inc., Irving Langmuir of 
General Electric Co., John B. Tytus 


of American Rolling Mill Co., 
Charles Frederick Wallace of Wa 
& Tiernan Co., Inc. 

In the New York area the follo 
were honored: William Nelson G 
win, Jr. of Weston Electrical In 
ment Corp., Max Spillmann of W, 
ington Pump and Machinery C 
Thomas Canning McBride of \W. 
ington Pump and Machinery Cor; 

O. B. Hanson of National Broadca 
Co. 

In the Baltimore area Willian 
Hodge of Parks-Cramer Co. 
honored. 

In the Boston area, the follo 
were honored: John H. Ashbaus 
Westinghouse Electric & Mfg. 
Harold E. Edgerton of Massachu: 
Institute of Technology,  H: 
Frederick Hagen of B. F. Sturt 
Co., Clesson E. Mason of the 
boro Co., and Edward R. Wolfert 
Westinghouse Electric & Mig. ( 

In the Chicago area the folloy 
were honored: Ray C. Newhous: 
Allis-Chalmers Mfg. Co. Wil 
Halvor Taylor of Vilter Mfg. Co 
William M. White of Allis-Chal 
Mfg. Co. 

In the Cincinnati area, the follow 
ing were honored: Harold Wiillia: 
Greider of Philip Carey Mfg. Co., an 
Games Slayter of Owens-Corni: 
Fiberglas Corp. 

In the Cleveland area, the following 
were honored: Frank Conrad of 
Westinghouse Electric & Mfg. ( 
Ralph Emmons Hall of Hall Labo: 
tories, Inc., James Finney Lincoln a: 
John Cromwell Lincoln of the |! 
coln Electric Co., and Marvin Pip! 
of General Electric Co. 

In the Detroit area, the followings 
were honored: Royce Louane Bee 
of Detroit Stoker Co. and Tho: 
Midgley of Ethyl Gasoline Corp 

In the Hartford area, Edward Pa 
son Bullard, Jr. and Thomas Edwi 
Dunn of the Bullard Co. were honored 

In the Minneapolis area Frederick 
S. Denison of Minneapolis-Honeywe'! 
Regulator was honored. 

Thomas Randolph Harrison of t 
Brown Instrument Co. was honored 
the Philadelphia area. 

Albert A. Criqui of Buffalo For: 
Co. and Frederick William 
Meister of Ozalid Corp. were hon 
in the Rochester area. 

Albert Riley Thompson of Food 
chinery Corp. was honored in the 
Francisco area. 

In the St. Louis area the fol! 
ing were honored: Burns Dick 
Wagner Electric Corp., Edwin 
Guth of Edwin F. Guth Co., Willia: 
D. Moore of American Cast I: 
Pipe Co., Edwin S. Pillsbury of C 
tury Electric Co., and Hans Weichse! 
of Wagner Electric Corp. 
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HE heating requirements of the several 

buildings of Rockefeller Center present 

a problem of combining large scale op- 
eration with flexibility to meet ever-changing 
conditions and special demands. Two com- 
paratively small buildings of six floors, well 
protected by surrounding structures, represent 
one extreme in size. The other extreme is a 
huge building of 70 floors, fully exposed to 
severe weather conditions as well as subject 
to the chimney effect inherent in all enclosures 
of great height. The heating demands vary 
from daytime temperatures suitable for office 
workers through adequate conditions for night 
workers to such individual operations as full 
heat supply to the Rainbow room until 3 a. m. 
There are other special needs calling for extra 
heating regularly or on special occasions ; hence 
close attention must be paid to scheduling in 
order to meet demands economically. 

\lthough most of the buildings are con- 
nected below the street level where the loading 
surround a trucking area, each 
structure is a separate unit in respect to its 
heating and ventilating facilities. This is true 
f most of the mechanical and electrical serv- 
ices with the exception of the refrigeration 
plants for air conditioning. 

The heating equipment in all of the office 
buildings includes the sub-atmospheric system 
of steam distribution and control; the basic 
characteristic of the system is the use of a 
differential control on a high vacuum pump which main- 
‘ains a definite pressure difference between supply and 
return mains. A few relatively small portions of the de- 
velopment have other types of vacuum heating systems 
and some are dependent upon their air conditioning sys- 
tems for meeting the heating requirements. 

\ll steam used at the Center is purchased from the 
New York Steam Corp. In the larger buildings steam 
supphes are brought in from two different street mains 
on opposite sides of the building; the smaller buildings 
have single supply lines. This steam is supplied at 125- 
130 Ib pressure, but is immediately reduced to 90 Ib 
alter the flow is measured through meters. From 90 Ib 
headers the steam is further reduced to 50, 40 and 10 Ib 
‘o meet the many heating and miscellaneous demands. 
len Ib lines supply the water heaters, ventilating stacks, 
air conditioning heaters and other equipment in base- 
ments. Forty Ib lines are kept in service all year 


platforms 


"Mechanical Engineer, Rockefeller Center, Inc. 
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By J. H. Rawson and C. W. Walton, Jr.* 


and supply steam to utility risers in those buildings hav- 
ing auxiliary equipment situated above the basement ; 
steam is taken from these 40 Ib risers through reducing 
valves and fed to air conditioning heaters, water heaters, 
ventilating heaters and kitchens. All of the buildings 
have 50 Ib risers for direct radiation which are operated 
The 50 Ib 


riser in each building provides steam for various distri 


from late September until some time in May. 


bution points or pressure reducing valve rooms, as will 
be explained later. 


Zoning the Buildings 


Before tracing through the 50 Ib riser, it will be well 
to describe the method of dividing a building into zones 
to obtain a balanced temperature despite differences in 
outdoor temperatures at various floor levels, or at the 
The heat 
ing systems are designed with sufficient flexibility to 


same level on opposite sides of the building. 
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The Heating of Rockefeller Center 
By J. H. Rawson and C. W. Walton, Jr. 


Occupying most of the area between Fifth and Sixth Aves. 
and West 48th and 5lst Sts. in New York City, Rockefeller 
Center spreads over more than 500,000 sq ft, has a floor area 
of over 5,000,000 sq ft, a population of 25,000 and 125,000 
visitors every working day. Some of the heating and air 
conditioning installations for parts of this mammoth 
building project have been described before in these 
pages; this year, however, will mark the completion of 
the original concept of the Center; thus it is timely to 
review the complete story. . . . The heating of the Center 
is described this month, and later articles on the air con- 
ditioning and refrigeration are planned. The problem 
presented was that of combining large scale operation 
with flexibility to meet ever-changing conditions and 
special demands. Sub-atmospheric steam under careful 
control is the heating method employed, steam being 
purchased from the New York Steam Corp. at 125-130 
Ib, reduced first to 90 Ib and then to 50, 40 and 10 Ib 
pressure to meet the various demands. The buildings 
are zoned vertically and horizontally. Radiation is of 
the copper tube and fin convection type. The main con- 
trol valve for each zone is actuated by three distinct 
controls—the thermostats, heat balancers, and selectors; 
the thermostatic control comprises a group of four to nine 
thermostats connected in series and situated throughout 
a particular zone, the heat balancer is a thermostatic 
arrangement to measure the heat output of a typical 
radiator, and the heat selector is a thermostatic arrange- 
ment placed against the inside face of a window in the 
zone and whose action is dependent upon the rate of 
heat loss through the glass. . . . A minimum temperature 
of 73 F is maintained in the buildings during hours of 
the regular occupancy; this is reduced to 65 F at night 











fulfill the demand for heat in one or more portions of a 
building without overheating other portions. This is 
accomplished by dividing the building into heating zones. 

(Quite naturally, the heat requirements of a northern 
exposure usually differ from a southern exposure, hence 
most buildings are divided into northern and southern 
zones. In the smaller units, such as the British Empire 
building and La Maison Francaise, these two zones are 
adequate. The taller buildings are also zoned to com- 
pensate for lack of protection afforded by surrounding 
structures, and at still higher levels for the unpredictable 
effects of high winds. These vertical zones vary in 
extent from five to 20 floors. In addition, special heat- 
ing requirements in one portion of a building, as the 
Rainbow room or the broadcasting studios, necessitate 
individual zonés. There are as many as 12 heating 
zones in the larger buildings. 

In the taller buildings are several floors of less than 
standard height which serve as pipe galleries for the 
horizontal steam and return mains. These spaces, sit- 
uated between vertical zones, are also utilized exten- 
sively for ventilating fans and duct work. Wherever 
such a pipe gallery has been provided there is a small 
pressure reducing valve room close to the 50 Ib riser. 
Here steam is reduced through ordinary reducing valves 
to 3 Ib pressure. From here steam passes to heating 
control valves where it is further reduced to the required 
sub-atmospheric pressure for distribution through the 
horizontal mains in the pipe galleries and to the risers 
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which serve the various groups of radiators. Some 
are upfeed and some are downfeed. 


Vacuum Maintained 


A vacuum as high as 25 in. of mercury may be | 
tained on the return system by means of an ejector | 
pump, one operating unit and a standby being sufi 
for the smaller buildings, while the larger buildings 
a four-unit installation. The centrifugal impeller j 
tor driven under the remote control of a switch 
tive to the pressures on both the supply and re 
radiator lines. 

Impeller, exhauster nozzles and delivery tubes ar, 
mounted as a unit directly beside a tank, which se: 
the dual purpose of receiving the pump discharg: 
feeding the impeller. A constant level of water is : 
tained in the tank, through means of a float contr 
give a static head sufficient to insure positive pressu: 
feed to the impeller, thus eliminating suction leakag 
and priming difficulties. 

Approximately 40 Ib pressure is built up at th 
hauster nozzles. The action, then, is as an ejector 
moving air, vapor and condensate from the return main: 
and discharging into the upper end of the tank. Air 
separates out and is vented away, while excess wate: 
runs off to the sewer. 

The purpose of the vacuum pump is not to maintai: 
a predetermined sub-atmospheric pressure in the retur 
lines, but rather to maintain a differential pressure 
about 2 in. of mercury between the radiator supply and 
return lines. This will give steam circulation at al) 
times without the necessity of attaining a high vacuu 
in the return line unless the entire system is operating 
at nearly maximum vacuum. The pump motor is cor 
trolled by an on or off contact switch actuated by oppos 
ing bellows, one bellows connected directly to the radia 
tor supply line and the other to the return. An adjust- 
able differential spring maintains the desired balance 
pressure between the two bellows, which in turn reflects 
the differential pressure in the system. When several 
zones are connected to a single vacuum pump each zone 
has a separate differential controller; the pump action 
then is governed in accordance with the requirements 
of the zone which is operating at the highest vacuum 

The heat output of all radiators may be varied bot! 
by steam temperature and quantity. For severe weather 
conditions, steam at 3 Ib pressure (220 F) is available 
For average winter conditions, radiators may be fillec 
with steam at sub-atmospheric pressure, ranging down 
to 25 in. of mercury. These two extremes permit an) 
radiator temperature between 220 and 133 F. In milder 
weather, lower heat output is obtained by partially fl! 
ing the radiators with steam at the lower temperature 
A proper balance in quantity of steam to each radiator: 
in the zone is maintained (1) by the degree opening 
of the main control valve, and (2) by a proper pressurt 
gradient throughout the supply lines. This condition 
is obtained by installing the correct orifice plate at eac! 
radiator inlet. The thermostatic controls of the main 
valve are inter-related to compensate for outside changes 
in temperature, or for sudden shocks in one section ©! 
a zone which would tend to throw the entire zone out 
of balance. Since one of the controls is directly related 
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e heat output of a radiator it will be well to first 
ibe the radiator details. 


Radiation of Convection Type 


.e radiation is of the convection type, with copper 

; and fins, placed against the wall under the window 

asements, and enclosed in attractive housings to give 
appearance of partially concealed radiation. 

the early installations the orifice plates were in 

ed directly behind inlet valves, and to service orifices 

vas necessary to remove the radiator enclosures and 

reak the piping. This prompted development of a 

ique radiator valve in which an orifice opening is in 


rporated as an integral part. Even after installation 
valve handle can be removed, giving an easy means 

adjusting the orifice opening. 

[he size of the orifice determines the heat supply at 

e individual radiator, which may be regulated to meet 
local demand. In addition, the proper selection of 

rifice size irons out friction losses throughout the sys 


tem, resulting in a balanced pressure at all radiators 


; 


‘ 
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133 to 220 F. 


[he steam traps placed at the return ends of radiators 


are so designed as to pass condensate and air, but close 


o steam, throughout the entire temperature range from 
This 1s neatly accomplished by using a 


: 
motive fi 


Lhe 


uid te wludl 


Three Controls 


str 
1 0) 


lalli CON 


combination of three 


' 


COl 


; 


thermostats, heat bal 


| 
itrol compri 


stats connected in se 


tion of this control, tl 


averart 


particular z 


| 


ses 


inside 


ancers 


ries ana 


i1i¢ ~( 


age temperature throughout 


The 
Static arrangement 


typical radiator 


‘ 


trol m 


other control apparatus 


Static 


wind 


rate of heat loss through 


h 
} 


al 


Ww 


are 


eat balancet 


rangement 1 


" 


in the zone: 


types of sel 


manually 


Is Inerel 


] 


] 
| 


lac CU 


ectors 


Chis may 
itself or mav be u 


The 


S 


ti 


Actuate 


temperatul 


| 
the 


ly 


he 


c 


its actio 


a 


which measures 


operated resi 


Heating system vacuum pumps in the International building 
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Radiation is of the convection type, placed 
against the wall under the window casements 


buildings, where the latest equipment is used, all of the 
thermostats are simply suitable forms of resistance 
thermometers with no moving parts whatever. They 
are all connected into an electrical wheatstone bridge cir- 
cuit; the galvanometer in the circuit actuates the con- 
trol valve. In the older buildings the more usual types 
of thermostatic arrangements are used which have mov- 
ing elements operating on slide wire resistors. 

The newer type provides a means of readily raising 
or lowering temperatures generally without necessitating 
the resetting of a number of thermostats situated in ten- 
ant space—a means of controlling the steam usage auto- 
matically, semi-automatically, or manually. From the 
control panel the following observations may also be 
made: percentage of valve opening, average temperature 
of zone, and an indication of the heat output of a typical 
radiator. 

In tall structures during the heating season, air nor- 
mally leaks inward at the lower floors, finds its way 
to elevator shafts, and then leaks outward through win- 
dows and openings in upper floors. This action is dis- 
torted and varied in many ways by the effect of wind 
and sun. Various steps have been taken to reduce the 
effect of this chimney action with its accompanying 


A portion of the heating system control 
panel in the Associated Press building 


losses of heat. These include the use of revolving 
on main floors, the use of automatic doors at | 
platforms, and in some cases the providing of di 
elevator corridors. 


Operation of System 


It is the practice at Rockefeller Center to mainta 
minimum temperature of 73 F during hours of r 
occupancy and at night to lower the temperature to ( 
The temperature of 65 F for night service was « 
lished in view of several considerations, as reas 
comfort for the cleaners who do their work at 
assurance of proper control and comfort in the m 
and in the case of tenants who wish to work at 
those who are not comfortable at 65 F can gain 
more degrees by the use of simple electric heaters 

Tenants are advised that under normal condit 
leakage of air around metal window sashes is suff 
for usual ventilating requirements ; a window raised 
enough to break the seal at the sill and at the meet 
rails will increase this leakage materially and 


hy 


these conditions comfort may generally be ob 
Those who persist in a more extreme window 
may expect the temperature to fall below 73 F 


How Manager Keeps Track of Building Temperatures 


The building manager of a 19 story metropolitan office 
building has two lights installed near the steam pressure 
gages in his hlth floor office. These lights are turned 
on or off by thermostats in an office on another floor 
which was found to be representative (from the heating 
standpoint) of a large part of the building. If one of 





How Manager Keeps Track of Building Temperatures 


The manager of an office building has two lights in his 
office controlled thermostatically from a representative 
location on another floor. If one is on, it shows the 
temperature in the representative location is 75 F or over 
and the other shows that it is 71 F or under. A similar 
light arrangement in the boiler room is controlled by a 
thermostat in a tower office space. This is of aid to the 
operators, particularly in warming up the building 
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the two lights is on, it indicates that the temperat 
in the representative office is below 71 F; if the ot 
light is on it means that the temperature in the re; 
sentative office is 75 F or over. Thus the building 
ager has before him a constant approximate indicat 
of representative building temperature during the da 
A similar light arrangement is installed in the | 
room for the guidance of the operating engineers 
this case, the lights are turned on or off by a thet 
stat in the tower part of the building. When the ' 
light” turns on, it indicates that temperatures in 
tower space are satisfactory and therefore they are p! 
ably satisfactory over the entire building. The b 
room indicators are particularly useful in connec! 
with warming up the building in the morning to as 
satisfactory temperatures for the occupancy. 
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ower Piping Drafting ‘Today 
equires Skill and Knowledge 


By Albert Jorgensen* 


INCE the scope of power piping drafting is wide 

and space is limited, our purpose here is to dis- 

cuss the subject in a general way and to indicate 
to the reader where he may turn for more detailed infor- 
mation concerning its various phases. 

Recent advances in the science of metallurgy, in the 
knowledge of the properties of metals at elevated tem- 
peratures, and in the art of welding have made possible 
many improvements in the design of power plants with 
the result that the temperatures and pressures used are 
much higher than formerly. Furthermore, auxiliary 
equipment introduced in the interest of fuel economy is 
used more extensively than in the past. The net result 
of these advances—all things considered—has been to 
complicate further the problems of the piping designer 
and draftsman. Moreover, plants are becoming larger, 
a fact which adds to the problem of adequately repre- 
senting the piping on drawings of convenient size. 

In the field of piping as in other fields of engineering 








Power Piping Drafting Today Requires Skili and 
Knowledge 
By Albert Jorgensen 

Recent advances in the sciences and arts involved in 
power piping design and installation complicate the 
problem of the piping designer and draftsman, have 
made imperative a greater degree of control through 
the media of drawings and specifications. The functions 
of the piping draftsman are twofold, embracing both 
skill and knowledge; the purpose here is to review the 
subject in a general way and indicate to the reader 
where he may turn for more detailed information on 
various of its phases. . . . Sources of such information 
include texts such as Engineering Drawing, by Jordan 
and Hoelscher; the Piping Handbook, by Walker and 
Crocker; standards and codes of such organizations as 
the American Standards Association, the American So- 
ciety of Mechanical Engineers, the American Society for 
Testing Materials, the American Petroleum Institute, the 
Manufacturers Standardization Society of the Valve and 
Fittings Industry, ete. Many articles dealing with power 
piping are published in Heatinc, Prrinc anp Air Con- 
DITIONING and in other technical magazines and journals. 

. Steps in the power piping design procedure are 
(1) the engineering survey and reports, (2) selection 
of major items of equipment, (3) lay out of the plant. 
The drawings which facilitate the fabrication and instal- 
lation of the piping include the plot plan (the scale 
being on the order of 1 in. equals 20 ft to 1 in. equals 
100 ft), general building plans (scale about \% in. equals 
| ft), piping or flow diagrams, piping assembly drawings, 
details of pipe supports, and shop drawings. Examples 
of a steam piping diagram, the flow diagrams of a power 
plant addition, and an example of the application of 
isometric drawing to piping diagrams are reproduced 
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endeavor, advances in designs and refinements in manu 
facturing and fabricating processes have made impera 
tive a greater degree of control through the media of 
drawings and specifications. The practice of making 
drawings incompletely dimensioned and of a_ sketchy 
nature, leaving much to the judgment and discretion of 
mechanics, cannot be followed where important work is 
being done. The necessity for and the economy of good 
drawings has become recognized. A few dollars spent 
in the drafting room may save many dollars in expediting 
the work and in preventing waste of material 

The functions of a piping draftsman are twofold, em 
bracing both skill and knowledge. 
utility of a drawing depend upon the draftsman’s skill 


in executing line work and lettering in pencil or ink, on 


The appearance and 


Pencil drawings on 
| 


Consid 


paper or cloth, as the case may be. 
pencil cloth are now being used extensively 
erable skill in technical sketching is desirable inasmuch 
as engineers and draftsmen frequently “talk with a 
pencil.” These skills are developed to some extent in 
the drawing courses offered in schools and colleges. The 
draftsman, however, must refine his technique and de 
velop his speed through experience before he can com 
full fledged 


pete successfully as a draftsman in a 


commercial drafting room. 
Sources of Piping Information 


The knowledge which a good piping draftsman should 
(1) that which 
deals with the drafting problem of graphically represent- 
ing a piping system; (2) that knowledge which is engi 
neering in character and necessary in his work. The 
latter includes a knowledge of the fundamental engi- 
neering principles involved in piping design, a practical 
knowledge of the construction and operation of mechan 
ical equipment, and familiarity with the standards, speci- 
fications, and codes which apply to power piping. 

For fundamental knowledge of the type included in 
(1), the reader is referred to any good text on drawing 
(such as Engineering Drawing, by Jordan and Hoelscher, 
third edition, published by John Wiley & Sons, New 
York). Most of the material in such a book is related 
in some way to the problems of piping drafting, but the 
chapters which apply most directly are those on ortho 
graphic projection, isometric projection, oblique projec- 
tion, fasteners, machine drawing, architectural drawing, 
structural drawing, piping drawing and sketching. 

ASA Standard Z14.2—1935, Drawings and Drafting 
Room Practice—Graphical Symbols, 


possess may be divided into two classes: 


contains some 


symbols which are applicable in power piping drafting 


*Assistant Professor, General Engineering Drawing, University of IIli- 
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Fig. 1—A steam piping diagram 


The American Standards Association is now preparing 
a standard on Graphical Sythbols and Abbreviations for 
Use on Drawings. 

The catalogs of some manufacturers of pipe, valves, 
and fittings, and the catalogs of some piping fabricators, 
contain suggestions for the preparation of drawings and 
specifications. These catalogs also contain other useful 
information, including design suggestions, and the im- 
portant dimensions of standard products. 

An item in the draftsman’s mental equipment which 
cannot be over-emphasized is the ability to visualize. In 
working on any particular piping system, the earlier he 
acquires a mental picture of the various lines in the 
system and their relations to each other and to the build- 
ing and the equipment, the better he can function. 

Concerning the knowledge included in (2)—that of 
an engineering character—the more a draftsman knows 
of the design and functions of the equipment and the 
connecting piping, and the problems involved in its man- 
ufacture and installation, the more valuable he will be 
to his employer. 

Much of the design of power piping is controlled by 
code. The American Society of Mechanical Engineers 
Code for Power, Boilers (which is followed by most state 
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Courtesy University of Illinois Physical Miant Dept. and Sargent & Lu 


codes) covers in addition to other things the piping 
valves, and fittings which are attached directly | 
boiler. The Code for Pressure Piping’ covers the r 
mainder of power plant piping (excepting the plum)ing 
and other minor piping systems). Sections 1, 5, and 
of this code cover power piping systems, fabricatiot 
tails, and materials, respectively. This code is undergoing 
a complete revision and probably will be available in‘ 
revised form some time this year. 

The codes mentioned refer to numerous standards 
specifications of the American Standards Assoc! 
the American Society for Testing Materials, the A: 
ican Petroleum Institute, the Manufacturers Stan 
ization Society of the Valve and Fittings Industry 
other organizations. Copies of these standards and 5)» 
fications may be obtained from the organizations 

Probably the most valuable single volume whic! 
prospective piping designer or draftsman may hav: 
hand is the Piping Handbook, by Walker and Cro: 
third edition, 1939, published by the McGraw-Hill 
Co., New York. In this book, the nature and func! 


1The Code for Pressure Piping was reviewed in detail in a - 
articles by Sabin Crocker published in IleatrnG, Pirinc and «A! 
pITIONING, January-August, 1934. 
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of the various types of pipe, valves, fittings, and other 
related appurtenances, are discussed. In addition, the 
problems of design of piping systems are treated. Chap- 
ter VIII, Power Plant Piping, is of particular interest. 

Many articles dealing with power piping are published 
in HEATING, PipInc AND Air CONDITIONING and in 
other technical magazines and journals. These articles 
may be found readily by referring to the Engineering 
Index and the Industrial Arts Index. 


Procedure in Piping Design 


Since the conditions under which power plants are 
designed and built vary considerably, engineering pro- 
cedures must necessarily vary. Procedures differ, for 
the most part, in the degree to which plans and specifi- 
cations must be prepared for open bidding as a require- 
ment of law, as in the case of many public institutions, 
or as a matter of policy in the case of private companies. 
The first step, in any instance, is to make an engineering 
survey of the present and future needs for power, and 
also to outline a course of procedure which will result 
in supplying the needs. The final recommendation may 
entail the modernization or extension of an existing 
plant, or the building of a new plant to augment or re- 
place existing facilities. 

The engineering reports in which this material is pre- 
sented are quite elaborate and contain facts and figures 
to support the findings and justify the recommendations. 
Since the cost of the new construction and the economy 
of its operation must be estimated, the proposed design 
must be outlined. The numbers and capacities of the 
major units (boilers and turbo-generators) are present- 
ed, and the auxiliary equipment is indicated. Heat bal- 
ance studies which show the exchange and flow of heat 
under different conditions of operation are given. The 
performance characteristics of obtainable equipment must, 
of course, be known before making heat balance studies. 
While these investigations usually are carried on by 
engineers not connected with the drafting room, drafts- 
men may be called upon to draw the statistical charts 
and heat balance diagrams embodied in the reports. 

The second step is to select the major items of equip- 
ment and as many of the minor items as possible and 
obtain certified drawings of the equipment from the 
manufacturers. These drawings should show the impor- 
tant dimensions and also the terminal connections to 
which the piping is to be attached. 

The next step is to lay out the plant, deciding tenta- 
tively, at least, how the equipment is to be arranged and 
also deciding the principal features of the building such 
as column and beam spacing, floor elevations, and wall 
locations. The final details of the building and the ar- 
rangement of the equipment are determined as the piping 
layout progresses. In many instances, however, the con- 
struction of the building may be well advanced before 
the piping plans are completed. 

One of the first things that is done in this rather 
complicated process is to design the various lines in the 
piping system to the extent of determining what pipes 
are needed and their sizes. The placing of valves also is 
decided. Taking cognizance of the fact that some of the 
units in the plant may be out of service at times for vari- 
ous reasons, the piping system should be designed to give 
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the desired operating flexibility. The designs at this st. .¢ 
are recorded in part on piping diagrams. Other featu:e, 
of the design, such as the pressures and temperature. ; 
be encountered, the materials to be used in the p j<¢. 
valves, fittings and gaskets, the types of joints to be u.. 
and the kind and thickness of insulation are listed, 
later they are shown on drawings or in specifications 

At this stage the detailed layout of the piping is 
gun. The chief considerations at this point are stre 
in the piping, forces imposed on the equipment, pr: \; 
sions for expansion (particularly in the high tempera: 
lines), pipe supports, accessibility for repairing the 
ing system and the equipment, convenience of operat 
and appearance. 

The drawings are in the form of assemblies. 
larger and more important lines are laid out first. 
minor lines are then fitted into the remaining spa 
Problems arising in the layout of the minor lines | 
in some instances be solved satisfactorily only after 
visions in the major lines have been made. 

After the piping contract is let, the piping contract. 
is required to submit for approval detailed shop dray 
ings of the piping he is to install. These drawings ar 
usually made in the drafting room of the fabricating co 
pany that is to supply and fabricate the piping. He is 
also required to furnish drawings showing the impor 
tant dimensions of and the pipe connections on equi; 
ment, such as pumps, feedwater heaters, tanks, and other 
items which may be included in his contract. 

As stated previously, the conditions under whic! 
power plants are designed and built vary, with the effect 
that engineering procedures and the resulting drawings 
and specifications differ. Under one set of conditions w: 
find a power plant being designed by consulting en 
gineers who must prepare plans and specifications whic! 
permit open bidding on all phases of the work. At tlx 
other extreme, an organization may have its engineers 
to design the plant, select the equipment, and supervis 
the erection—all of which is accomplished by the con 
pany’s own crews. Any condition between these ty 
extremes may exist. 

Furthermore, if there is a piping contract, the chara 
ter of the plans and specifications will depend on t!x 
scope of the contract, which may or may not include 
furnishing and installing things not closely related to t!\ 
power piping system proper. Such things as electrical 
work and the plumbing and heating systems of the powe: 
plant building are omitted in this discussion. 

The furnishing and installing of gage boards, meters 
instruments, steam and water sampling devices and thei: 
connections may be included in the piping contract. Su! 
fice it to say that, in this case, drawings and specifica 
tions are supplied to insure the desired results. 1 
locations of orifice plates and venturi meters are shown 
usually on the piping drawings supplied by the desix 
ers, and the tubing which connects these to the gave: 
and recording devices may be shown on drawings su! 
plied by the contractor. In most instances the tubing 
laid out in the field by the construction organization. 

It is possible for the engineer to exercise complet 
dimensional and material control through the media 
drawings and specifications. The extent to which |: 
does this by means of his design drawings and specifica 
tions depends largely upon the amount of time and 
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money at his disposal and his preference in the matter. 
Power piping contracts usually contain a statement to 
the effect that the piping contractor is to furnish and 
erect a complete and operative piping system regardless 
of errors of omission or commission in the plans and 
specifications. Such statements should be considered as 
protections against inadvertent errors and not taken as 
excuses for careless work in the drafting room. 


Types of Drawings 


The drawings which are most universally furnished 
to tacilitate the fabrication and installation of a power 
piping system are the plot plan, general building plans, 
piping diagrams, piping assembly drawings, details of 
pipe supports, and shop drawings. In addition, equip- 
ment manufacturers are required to furnish drawings 
showing the important dimensions of and the pipe con- 
nections on the items which they are to furnish. The 
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Courtesy The Detroit Edison Co, 


Isometric diagram of drip piping around 75,000 kw turbine 


primary purpose of manufacturers’ equipment drawings 
is to make possible a detailed layout of the piping system 

Plot Plan—The function of the plot plan is to locate 
the site of the plant geographically and to show the rela 
tion of the plant to the site and the relation of the site 
to transportation facilities. Scales of the order of 1” 
20’ to 1” = 100’ are used. 

General Building Plans—General plans and eleva 
tions (scale about 4%” =1’-0”) which show the principal 
dimensions and features of the building with the major 
power equipment items in place are furnished to pro- 
vide an over-all conception of the plant. Enough of the 
structural features are given so that the larger scale as- 
sembly drawings, on which only a part of the plant shows 
on any one drawing, may be correlated by means of 
columns and floors which carry similar designations on 
the general plans and on the detailed piping assemblies. 

Piping Diagrams—Piping diagrams (frequently des- 
ignated as flow diagrams) are included in a set of piping 
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plans to show the direction of flow in the various lines, 
and to serve as aids in interpreting the piping assembly 
drawings. The characteristics of these diagrams may 
be observed by referring to Figs. 1, 2 and 3. It should 
be noted that they are diagrammatic in that they are not 
drawn to scale. The symbols used are characteristic of 
the shape of the items represented. 

Fig. 1 shows a steam piping diagram which was ac- 
companied by three other piping diagrams in the set of 
piping plans of which it was a part. Because of the re- 
duced scale at which this diagram is shown here, several 
of the minor features of the original diagram are omit- 
ted. The other three piping diagrams showed boiler feed 
and condensate piping, service and circulating water pip- 
ing, and vents, drains and turbine oil piping, respective- 
ly. In the office in which Fig. 1 was originally prepared, 
the piping diagrams are drawn to show approximately 
the relative positions which the major equipment items 
are to occupy in the plant. It may be noted that the 
turbo-generators and the pumps are shown as elevations 
and the boilers are represented as plan views on this 
particular diagram. 

Fig. 2 shows completely the flow diagrams of a power 
plant addition. On these diagrams the various lines are 
designated by numbers. These numbers serve to iden- 
tify the lines on the assembly drawings. 

An example of the application of isometric drawing 
to piping diagrams is shown in Fig. 3. 

[This discussion of power piping drafting is to be continued 
in a second article.]} 





Will a Wood Joist Near a Steam Pipe Catch Fire? 


A reader of HPAC writes that he attended a fire pre- 
vention meeting where it was stated that a large fire was 
caused by ignition of a wood joist through which a pipe 
carrying 5 lb steam passed. As he could not visualize 
how steam at the corresponding temperature for this 
pressure could ignite the wood joist, he asks for some 
information on the subject. The following comment on 
the matter has been prepared by John A. Neale, Engi- 
neer, Protection Dept., Underwriters’ Laboratories, Inc. 

The temperature at which wood will ignite depends 
upon a number of things. Of these variables, the most 
important are the kind of wood, the condition, and the 
length of time that heat is applied. Tests have shown 
that the more commonly used kinds of wood will ignite 
rapidly when exposed to temperatures of 750 F and 
fairly promptly at temperatures around 400 F. It is 
also known that long, continued exposure to lower tem- 
peratures will result in ignition and there are numerous 
instances of récord in which ignition has been caused by 
low pressure steam pipes. 

It is generally considered that heating appliances 
should be so designed and installed that adjacent wood- 
work will not reach temperatures higher than 90 F above 
room temperature (approximately 160 F). It is felt 
that this limit incorporates a reasonable factor of safety. 

Safe practice indicates that a clearance be provided 
between steam or hot water pipes and woodwork, and 
many building codes require this protection. 

The building code recommended by the National 
Board of Fire Underwriters treats this item as follows 
in Section 1210, Paragraph 1 (a): 

“Where steam or hot water heating pipes pass through 
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Will a Wood Joist Near a Steam Pipe Catch Fire? 
(Answer to a Reader’s Question) 


A reader of HPAC asks for information on the ignitic, 
temperature of wood, in connection with low pressur, 
steam pipes passing through wood joists. According 1. 
John A. Neale of Underwriters’ Laboratories, Inc... wh. 
has prepared this reply, the temperature at which woo: 
will ignite depends upon a number of things, and lon 
continued exposures to the lower temperatures will resu! 
in ignition. . . . It is generally considered that heat app)i 
ances should be designed and installed so that adjacen: 
woodwork will not reach temperatures higher than 90 | 
above room temperature (approximately 160 F). Saf, 
practice indicates clearance between steam or hot wate: 
pipes and woodwork, and many building codes requir, 
this, including the National Board of Fire Underwrite; 





combustible floors or partitions or other combu 
constructions, there shall be an open space of not 
than 1 in. on all sides of the pipe which shall be cay 
at the ends with incombustible material.” 





Cost of Operating Air Conditioning System 
By J. A. Gazelle* 
An average of 5870 kwhr per mo of electricity 
the amount of power needed to operate the 24 hy 
conditioning system at the Alabama Power Co. offices 
Mobile, Ala., in 1939, according to figures released by 
the company. Power consumption in 1938 averaged 
5958 kwhr per mo. The difference in the averag 
monthly power consumption in 1938 and 1939 was 
caused by the higher temperatures in 1938. W! 
electrical power figures are available only for 1938 





Cost of Operating Air Conditioning System 
By J. A. Gazelle 


An average of 5870 kwhr of electricity per month was 
required in 1939 for the 24 hp air conditioning system at 
the Alabama Power Co.'s offices in Mobile. The figure 
for 1938, when temperatures were higher, was 5958 kwh: 
Cost of water averaged $10.38 per month over a 5 yr 
period, total cost for water and sewer expense being 2: 
per sq ft of floor space per yr. Maintenance cost was 
also 2c per sq ft per yr, and covered painting, belts. 
refrigerant, washing and renewing filters, and lubrication 





1939, maintenance and water data were recorded ove! 
a 5 yr period from 1935 through November, 1939. Cost 
of water used in the system averaged $10.38 per mo ove: 
the 4 yr, 10 mo period. On the basis of 8093 sq ft 
conditioned space, the total cost of water and all charges 
for sewer expense was 2c per sq ft per year. 

Exclusive of water and power costs, the average cost 
of maintaining the system was 2c per sq ft of floor area 
per yr for the cooling seasons of 1936, 1937, 1938 and 
1939. This figure covers the expense of painting, belts 
refrigerant, washing and renewing filters, greasing 
motors and fans, etc. 

The air conditioning system consists of one duplex 
condensing unit, two industrial conditioning units, 
one comfort conditioning unit. Conditioned space con 
sists of general sales area, filing department and on 
private office on the first floor and 12 offices on 
second floor. 


*Carrier Corp. 
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By Samuel Martin. Jr.” 


EARING completion on a 51 
acre tract in the San Fernando 
valley near Burbank, Calif., is 
the completely air conditioned motion 
picture studio city of Walt 
Pinocchio, 


Disney 
Productions, creators of 
liminy Cricket, Mickey Mouse, Don 
ald Duck and other world famous char 
acters. It represents a solution to one 
of the most complex air conditioning 
pr blems ever posed. 

First of all, Disney demanded the 
utmost provision for the health and 
comfort of his hundreds of employees, 
despite the complications created by 
the need of unusually stringent control 
ef sound, air movement, temperature, 
humidity and cleanliness, In the great 
animation building alone some 900 cre- 
ative artists are employed at exacting 
tasks, in rooms having varying expos 
ures, occupancies, and internal loads 
In the camera building, the theme song 
was “Keep it clean!” for every par 
ticle of dust may be harmful to a fin 
ished picture. ‘Tremendous heat loads 
from banked studio lights had to be 
disposed of without the creation of 
drafts. There were orchestra and dia 
logue stages where air requirements 
had to be adjusted to one person or to 100 with equal 
facility. Outside air intakes had to be guarded against 
bringing in the zooming of airplane motors from the 
nearby Union air terminal. 
of the problems involved. 

Although the formal opening of the new studios was 
not scheduled until this month, parts of the new studio 
facilities were used in the creation of “Pinocchio,” Dis 
ney's newest full-length feature now being released 
throughout the United States. 


These were only a few 


600 Hp Refrigeration Plant 


Basically of the central plant type, the air condition 
ing system operates with hot or cold water to produce 
specified temperatures. A natural supply of 67 F under 
ground water on cold days preheats the entering air, and 
on hot days precools it, thereby reducing materially the 
Including the effect of both the 
natural water supply and the refrigeration equipment, 
the total tonnage of the job is more than 1400 with 
approximately 1300 motor hp used in the operation 
of the various blowers, water circulating pumps and 
reirigerating machines. A 600 hp multiple condensing 
unit plant, designed for high efficiency at full or very 
light load, supplies refrigerated water for summer air 
conditioning all buildings on the central plant lines. 

in the winter most of the buildings are heated by air 
conditioners receiving their heat from two central 190 hp 


overall operating cost. 


boilers. Only the smaller, isolated buildings have inde 
"Contractor Sales Manager, Air Conditioning and Commercial Refrig 


tration Dept., General Electric Co. 
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pendent air conditioning arrangements— e1 


lize heated or cooled water trom the central sou 
' 


Using the neating o1 cooli gy etiect ot the wate 


plied by the central plant, individ 


serve each building. They condition the an 
point—or at several load centers—in each build 
in most cases are situated in the basement 
conditioners the air is conveyed to the vari 


through ducts. In the winter the air ts heat 

proper temperature, humidified and carefully cleaned. | 
is kept in constant motion and outside air is supplied 
the proper proportion (in most cases 1900 per « 
outside air is used, with no room air recirculated bac! 
into the rooms). In summer the same system supplies 


cooled, dehumidified air. 
Animation Building Is Largest 


Che largest building on the grounds, arrang 
commodate some 900 creative artists who “animat 
the characters in Walt Disney Productions, 1s_ the 
mation building. This structure has a total floor spa 
of 150,000 sq ft and is composed of eight wings ext 
ing four on each side from a central tier \ltoget 
there are more than 300 individual offices her: 

Each of the eight wings is conditioned by its 


vidual air conditioner unit. Air is exhauste | from re 


through continuous special baseboard grilles also e1 
bodying open face conduits for light, telephone and signal 
wiring, as well as compressed air lines for the artist 
air brushes. The “used” air is expelled to the outdoors 
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In the animation building no room air is recirculated ; 
only outside air is delivered through the conditioners, 
and is brought to the conditioners from a level far above 
the ground. Then it is passed through filters and next 
comes to the well water coils which, being at approxi- 
mately 67 F, preheat in winter and precool in summer. 
Following this step, the air is treated by vapor jet 
humidifiers. Next the incoming air is divided—part is 
diverted through hot water coils into a hot plenum, and 
part is routed through refrigerated water coils into a 
cold plenum. 

By making available sources of cool and warm air, 
and using proportioning dampers for individual take- 
offs, the engineers have assured that air delivered to 
each zone will always be a properly blended mixture of 
warm and cool conditioned air from these two plenum 
sources—the exact proportion of the mixture is deter- 
mined by thermostats, and in each room a constant air 
flow is maintained. Since there are 156 independent 
thermostatic control stations in the animation building, 
and conditions must be maintained closely throughout, 
the mixture of warming and cooling elements must be 
very accurately regulated. 

Each wing contains many rooms having different ex- 
posures, occupancies and internal loads. Projection 
rooms, musicians’ rooms, artists’ studios, and private 
offices are grouped on a single conditioning system. 
However, separate controls, arranged to operate mixing 
dampers on individual supply ducts, will provide suit- 
able conditions in each group of similar rooms, even 
under conditions of quick and extreme load change. 





Walt Disney Air Conditions 


By Samuel Martin, Jr. 


Air conditioning for the new motion picture studios of 
Walt Disney Productions near Burbank, Calif., presented 
several complex problems because of the necessity of 
stringent control of sound, air movement, temperature, 
humidity and cleanliness. Im the animation building 
some 900 creative artists are employed at exacting tasks, 
and require conditions which will promote their health 
and comfort. In the camera building, cleanliness is 
paramount, for every particle of dust may be harmful 
to a finished picture; tremendous heat loads from bank 
studio lights must be taken care of without creation of 
drafts. On orchestra and dialogue stages, air require- 
ments for one or 100 persons must be suplied. Outside 
air intakes had to be equipped with sound traps to pre- 
vent bringing in noise from a nearby airport. .. . The 
air conditioning system is basically of the central plant 
type, cold or hot water being furnished to various con- 
ditioning units. Underground water at a temperature of 
67 F is used for precooling in summer or preheating in 
winter. A 600 hp multiple condensing unit refrigeration 
plant supplements the cooling effect of the natural water 
supply, the total tonnage of the system being approxi- 
mately 1400. In winter most of the buildings are heated 
by air conditioners receiving their heat from two central 
190 hp boilers, . . . In the celluloid storage vaults all 
paintings on celluloid are kept at even temperatures and 
humidities to guard against shrinkage which would dis- 
turb the all-important register of the sequence drawings; 
correct air conditions also protect against deterioration 
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To assure adequate delivery of outside air, thes« 
tems are supplied with exhaust as well as suppl) 
so that air supply is not dependent on the varial 
building air leakage. 

Following treatment in the central conditioner. 
uated in each of the wings, the air is ready for de! 
to the individual rooms through special air and li; 
fixtures. These fixtures, of special design to give | 
light to artists in the animation building, at the 
time deliver an even film of the conditioned air a 
the ceiling. Thence the air moves slowly and wit 
draft through the room to the baseboard exhaust. 

On the roof of the animation building is the A: 
tor’s Club, complete with gymnasium, massage 
and lounge. This is served by a separate air condit 


Cleanliness Paramount in Camera Building 


Cleanliness is of particular importance in the ca 
building, for a single particle of lint or dust on a | 
ing might, in being photographed, produce light «| 
that would be harmful to the finished picture. To 
against such an occurrence, the camera rooms art 
scrupulously clean, floors are carefully waxed, and 
operators even wear special “lintless” clothing. 
only entrance to the camera rooms is through a 
dusting” chamber where any loose particles on the c! 
ing of operators are blown off by high velocity air 
and drawn down through a grating in the floor. Fr 
there. on its way outdoors, the same air is rout 
cool the motor-generator sets which supply electricity t 
the cameras. 

In the camera rooms, the problem of heat dis; 
without drafts was encountered, since some of the si 
cameras use more than 70 kw of energy. Wher 
sible, exhaust hoods are used to draw off air 
points of heat concentration, and multi-outlet air 
tribution permits the delivery of the required cov! 
effect without drafts. In this instance the same 
used for three purposes: first, for some of the ge: 
air conditioning in the camera building ; second, “cd 
ing’; and third, cooling the motor-generator set roo 

In the camera rooms, where a major portior 
“Pinocchio” was shot, the air conditioning filters cleans 
the air so completely that white, fine mesh cloth 
placed directly before the air delivery grilles for 
hours show no sign of lint or dirt. In the cutting 
building, by similar methods, these super-clean cond 
tions are reproduced. 








The Big Stages 


The orchestra stage is built with a special ac 
shell backing up the orchestra in order to provide | 
mum brilliance of sound without echo or disto. 
Since at some times large groups of musicians mi. 
on this stage for recordings, while at other times | 
may be only a single performer, controllable as w: 
even air distribution is needed. To permit this, | 
entire space above the top of the acoustic shell 1s 
air tight, and the air conditioning system fills tl 
tight space with air under slight pressure. Release’ 
to the stage through a series of slots behind the con\ 
tions in the shell, the air is exhausted evenly throug! 
grilles situated in each platform riser, below. 
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Fig. |—Walt Disney, William Garity and Elliott Harrington in- 
spect. one of the blower fans which form part of the air condi- 
tioning system for the new Disney studios. . . . Fig. 2—-Mr. 
Harrington explains one of the combination lighting and air 
distribution fixtures to Mr. Disney. . . . Fig. 3—Large sound 
stage at the Disney studios; air is delivered to stage area 
»+-ough slots between convolutions of walls and ceiling. Return 
grilles may be seen under the platform risers. . . . Fig. 4—Mr. 
Gerity shows Mr. Disney an air conditioning control panel 





\nother large stage in the studios is the dialogue 
stage. Here, as in the case of the orchestra stage, spe- 
cial precautions were taken to prevent noises which 
would interfere with satisfactory recordings. The near- 
ness of the air terminal at Burbank necessitated careful 
sound baffling of the large outside air intakes to eliminate 
the roar of transport planes which sometimes climb 
directly over the studio location. Carefully selected 
blowers, low air velocities, acoustically treated ducts and 
sound traps are among the preventive measures taken 


Weather Studies Made 


An example of the care with which the air condition- 
ing system was designed is found in the weather studies 
made preliminary to installation. Since wide climatic 
variations occur within distances of a few miles from the 
sea coast, the design could not safely be based on the 
dry bulb and wet bulb temperature standards applying 
in Los Angeles. Fortunately, extensive data were avail- 
able at the nearby Union air terminal. These records 
were made the basis of an exhaustive study of heating, 
cooling, drying, and humidifying requirements. Con- 
sideration was given to the extremely high tempera- 
tures frequently recorded, as well as the occasional sub- 
freezing night time temperatures, and the durations of 
these extreme conditions were also weighed to avoid any 
unnecessary enlargement of plant capacity. It was found 
that for many of the process rooms, humidifying and 
cooling will sometimes be needed concurrently, a depar- 
ture from normal cooling practice. Before construction 
was begun, a full-scale test room was established to af- 
ford a demonstration of air distribution. 

In all cases throughout the buildings, air flows are 
individually adjustable for the space served, and de- 
livery into the rooms can be directed both horizontally 
and vertically in order to give correct air distribution. 
More than 750,000 cfm of air is to be moved by the 
6) odd blowers being installed. For power they re- 
quire roughly 320 motor hp. 

The engineer in the central plant can determine indi- 
vidual air conditioner operation in all buildings by means 
of indicating lights. Further, he can check temperatures 
and humidities at various points in the buildings by use 
of a master indicating board. 

In the celluloid storage vaults all paintings on cellu- 
loid are kept at even temperatures and humidities to 
guard against shrinkage which would disturb the all 
important register of the sequence drawings. In addi- 
tion, maintenance of correct air conditions protects the 
paint from deterioration. 

Wherever the inflammable film is handled, as in the 
cutting building, automatic fire dampers are designed 
to slide over all air inlet and exhaust openings when 
released by a fusible link. The link would break readily 
ifa fire should start, closing the air conditioning grilles. 
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Smoke Elimination Committees Present 
Recommendations to Mayor of St. Louis 


WO committees on elimination of smoke in St. 

Louis, Mo., recently presented their reports to 

Mayor Bernard F. Dickmann. One of the com- 
mittees was a special group appointed by the Associated 
engineering Societies of St. Louis of which Robert M. 
Boyles was chairman, and the other was the smoke elim- 
ination committee appointed by the mayor, chairman of 
which was James L. Ford, Jr. 

In presenting its recommendations, the Associated 
Engineering Societies committee pointed out that much 
has been accomplished in reducing atmospheric pollution 
in St. Louis since enactment of the present ordinance 
in 1937, although much remains to be done. Broadly 
speaking, the solution of the smoke problem is obvious 
and simple, according to the committee: All persons 
must burn smokeless fuels or must employ mechanical 
equipment in the firing of potentially smoke producing 
fuels. Considering all uses, the greater part of the fuel 
consumed in St. Louis will continue to be unprocessed 
Illinois coal; any attempt at smoke elimination must rec- 
ognize this and as a major essential must make provision 
requiring that this coal be burned smokelessly, either by 
controlled hand firing or by use of mechanical firing 
equipment. The first essential step toward smoke elim 
ination is, therefore, that the use of mechanical firing 
equipment be made mandatory for all cases in which 
green, high volatile coal is to be burned, for previous 
experience based upon enforcement of controlled hand 
firing has proved constant supervision necessary. 

A second essential step is that the use of natural or 
processed smokeless fuels be made mandatory for all 
cases in which mechanical firing equipment is not in- 
stalled. For all power boilers and for the larger size 
heating plants, the date for compliance with the require- 
ments should be the earliest practicable. 





Smoke Elimination Committees Present Recommenda- 
tions to Mayor of St. Louis 


Two committees on smoke elimination in St. Louis—one 
appointed by the Associated Engineering Societies of 
St. Louis and the other appointed by Mayor Bernard 
F, Dickmanr—-recently presented their recommendations 
for solving that city’s smoke problem. The first essential 
step toward smoke elimination is, the committees say, 
the use of mechanical firing equipment where high 
volatile coal is to be burned. . . . Amending of the 
present city ordinance or passing of a new ordinance 
embodying the following measures is suggested: (1) That 
all those burning a high volatile fuel must employ 
mechanical fuel burning equipment to burn it smoke- 
lessly. (2) That all others must use smokeless fuel. 
(3) That in case of emergency or necessary control, the 
city administration be authorized to engage in the pur- 
chase, sale and distribution of fuel. (4) That railroads 
should conform to the suggestions made in the committee 
report. (5) That the city, state and school buildings not 
subject to city regulations should be asked to coéperate. 
(6) That the division of smoke regulation should be 
enlarged to meet the increased demands made upon it in 
carrying out the powers of the revised or new ordinance 














The committee concluded its report by comment 
the coal processing situation and stated that it wou 
desirable to have smokeless fuels available from se 
privately owned plants and produced by a numbe: 
different processes. If, however, after the ordi: 
changes are enacted, private capital fails to mak 
processed smokeless fuels available in sufficient qu 
ties or at reasonable prices, the city could take ste; 
meet the situation—either building a processing p! 
contracting to purchase the output of some privat 


owned plant, or importing low volatile coals from eas: 


ern mining districts. 

The report of the committee chairmanned by 
Ford discussed the importance of smoke elimin 
from the standpoint of safeguarding the health of 
community as well as the material welfare of bot! 


individual and the city. While it is difficult to measu: 


damage to property values and expense of maintenar 
of both real and personal property caused by smok« 


is conceded that it runs into millions of dollars a vear 


It is admitted that raw bituminous coal can be burne 


with little smoke under the most favorable conditi 


( 


but this certainly cannot be depended upon under ordi 


nary conditions. One might as well argue, said the cor 


mittee, that the city might furnish untreated river wate: 


to its citizens provided it gave them full directions 
instructions on how to eliminate the impurities, 
policed them to see that it was done. 

Some have proposed that the city subsidize the pi 
of smokeless fuel to the consumer, but the com: 
believes there is a grave danger in this principlk 
the fuel bill of St. Louis citizens were to be raised 


he 


of proportion to that of other communities, some suc! 


action, though dangerous, might be warranted. \\! 
it remains substantially below that point (as indic 
by a pamphlet issued by the United States Departme 


of Labor) a subsidy of this kind would seem inexcus 


able to the committee. 

The report then reviewed the distribution of sm 
less fuel, the matter of smoke from railroads and 
city, school and state buildings, and the reorganizat 
of the division of smoke regulation. In conclusion, 
committee recommended that the present ordinanc: 
amended or a new ordinance be passed embodying 
following measures: 


1) That all those burning a high volatile fuel must et 
mechanical fuel burning equipment to burn it smokelessly 

2) That all others must use smokeless fuel. 

3) That in case of emergency or necessary control, the 
administration be authorized to engage in the purchase, 
and distribution of fuel. 

4) That railroads conform to the cenunittee’s suget 

5) That the city, school and state buildings not subject t 
regulation should be asked to cooperate. 

6) That the division of smoke regulation be enlarged to ! 
the increased demands made upon it in carrying out the po 
of the revised or new ordinance. 


Heatinc, Pirinc anno Am Conpirioninc, APRIL, 


1940 








ow We Improved the 
eating of Our Plant 


By H. A. Richardson* 


EVEN a.m. on a winter morning in a large silk for the mill was on low, swampy ground to take advai 

mill. Outside, the temperature is 12 above zero tage of the natural humidity which tended make the 

and a northerly gale is roaring against the tall brick silk run more smoothly Che buildings are of fait 
walls. Inside, the mercury is hovering around the 50 construction with brick walls, timber floors ar 


deg mark. Through the loosely fitting windows and 
frames the wind swirls, forcing a chill current of air 
across the full width of the mill room. A few 


Operation of the Old System 


looms 


have been started but loose ends of fibers fly in all Heating is by direct steam coils, a two pipe system 
directions and soon the banging of shuttles dies away with vacuum return The layout of mains from the 


boiler room to the mills is shown in the sketch. Before 
pipe 
| one supplying mill C and the other mills A and B. Eacl 


as, one by one, the machines are shut down and the 


the changes, two 4 in. lines ran from tl 





of these mains had a reducing valve near the boiler room 








ond gine Cantro/ Mus 8 and the pipe diameter was increased to & in. on the 

ia Unit . 

oe Heating Riser pressure side A heating riser near where the ma 
if [J entered mill A took off steam for that mill and the 


mae continued through to supply mill B. This line is shown 
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as a series of dashes on the sketch to distinguish it from 











the full lines of the revised construction 
The system did not have its radiation well balanced 











The amount on the upper floors was about right to main 

















v 
* EITET Covethe! Leni tain reasonable temperatures in severe weather. On the 
* Contre! Uni? qT] lower floors the radiation was excessive for most con 
rores Line? eating Riser ditions. Each floor had from six to 10 coils, individually 
CJ Replaced by Murs C operated by hand valves. The air infiltration was exces 














| sive. Practically all heating valves were kept open at 





all times during the heating season, except the main 


Sketch of old and new piping arrangement the 


valves in the boiler room. As the mains supplying 


hiilye 


floors had only two controls the system lacked flexibility 


attempt to weave is abandoned. Along the walls the In very cold weather the boiler capacity, as it was the 
barely warm pipe coils are pitifully inadequate to build 
up the temperature. The foreman and superintendent 
confer and finally the latter calls out, “All right, boys, 
vou may as well quit for today. We'll try again tomor 


row.”” Disgruntled weavers start for home. 


employed, was insufficient to hold in bot! 


Steam pressure 





How We Improved the Heating of Our Plant 
By H. A. Richardson 


Conditions such as these, although infrequent, made 
it imperative to improve the heating system in one of 
our mills. Other reasons—especially economy of coal 
consumption—were important factors, too. 
goal was a minimum temperature of 72 deg in the mill 
rooms at all times during the heating season to eliminate 
lost time due to inadequate heat. At this mill the 
boilers, in addition to the heating load, had to maintain 
a minimum steam pressure of 55 Ib per sq in. for a silk 
processing department. As it was essential to exercise 
strict economy in trying for these results, an approx! 
mation to ideal conditions was anticipated rather than 
its complete achievement. 

This mill is engaged in the weaving and finishing of 
silks, real and artificial, including the auxiliary opera 
tions of winding, quilling and warping. All the buildings 
are over 50 years old. It might be of interest to note 
that in those days, before air conditioning, the site chosen 


The main 


e-president, Phoenix Silk Corp 
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Proper heating is an essential to efficient operation of a 
manufacturing plant. In many older plants, unsatisfac- 
tory performance of the heating system is the cause of 
waste every day—-not only in excessive fuel consumption 
but because of the loss it causes in the manufacturing 
process itself. In extreme cases, it may even mean com- 
plete shutdown on some days, as it did in the plant under 
consideration here. ... . . The particular plant used in 
our example of how industrial heating can be improved 
is a large silk mill, the buildings of which are over 50 
years old. Poor heating was the cause of most unsatis- 
factory conditions at times. Changes in the heating 
layout—he piping arrangement, a means of control, some 
instruments, etc.—have been most successful in improving 
heating results; as to savings, it is believed that the cos: 
of the improvements was absorbed in the first season. 
The actual changes made at this mill are not the 
most important point of the story—although they are of 
interest and may suggest to many others what might be 
done in their plants. The thing to remember is that poor 
heating costs money—more than is often realized—and 
that where this is the case it is possible—and essential 

to do something about improving this important service 
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mains at the same time for more than a short period, 
perhaps half an hour. 
main valve at the boiler room and pour steam into either 
mull C or mills A and B until the temperature on the top 


The practice was to open one 


floors had risen to 80 deg if possible. The temperatures 
in the unheated section of the plant had meanwhile 
dropped below the comfort level. The steam valve was 
then closed and the other valve opened, heating the mill 
or mills connected with it in a like manner. The process 
was then repeated indefinitely. The fireman was obliged 
to make frequent trips through the mills, this being his 
only means of checking temperatures. Such a _ tour 
through the nine floors involved a walk of more than half 
a mile, a considerable task in addition to his regular firing 
duties when performed every hour or two. 

The relatively greater amount of radiation on the lower 
floors resulted in excessively high temperatures at times 
because no attempt was made to control individual coils 
by hand valves. The upper floors were too warm at 
times and too cool at others, the latter condition causing 
continuous complaints. 

Besides the bad effect of the constantly varying tem- 
peratures on the comfort and health of the workers, 
there were serious disadvantages from a manufacturing 
standpoint. There were occasions also (as noted earlier ) 
when the mills could not be operated at all because of 
extreme cold or high winds. The production upsets and 
uncertainties which resulted can be readily appreciated. 


Piping Changes Decided Upon 


The work of improvement had to be carried out by a 
few men from the plant maintenance force during the 
summer season and the possible expenditure was very 
limited. The plan adopted was as follows: Each mill was 
to be supplied by its own main, smaller in size than the 
existing large mains, which were scrapped. Each steam 
line was to be controlled by a motor operated valve, 
actuated by a thermostat on the top floor of the mill con- 
cerned. These valves would be under boiler pressure 
(120 Ib per sq in.) and they would feed reducing valves 
which would bring the pressure down to about 5 Ib per 
sq in. It was realized that this would offer only an 
approximate control of temperatures on the lower floors 
but in view of their ample radiation surface and the fact 
that the weather conditions, except for roof radiation, 
would be similar for all floors in one building, it was 
thought feasible to balance the heating by adjusting hand 
valves at the beginning of the season. 

The layout of the new system is indicated in the sketch. 
The steam line to mill C is in the same location as was 
the older and larger main. The new mill A main is 
somewhat more direct and the mill B main is entirely 
new in location as well as material, giving a much more 
direct connection to that mill than did the old line. The 
location of the valve assemblies is also shown. 

The advantages of the improvements are two-fold 
those concerned with the generation and transmission of 
steam and those which are of benefit to the mill itself. 

In the boiler room there has been a distinct operating 
benefit because of the even distribution of steam to the 
different buildings, this equalizing the boiler load and 
improving efficiency. No longer is the fireman required 
to leave the boiler room at frequent intervals and walk 
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This gage board indicates or records 
the various pressures and temperatures 


through the mills, checking temperatures ; he is 
use his time to better advantage in attending to his 
A considerable steam saving is obtained by elimi 
the overheating on the lower floors. At first 
thought that all three steam mains might, by openi: 
one time, draw abnormally large volumes of stean 
make it impossible to keep up the required pres 
Such openings do occur but they have proven 
unimportant. A gage board in the boiler house s 
besides the boiler pressure, pressures on each of the 
rooms, the office (supplied by a manually controlle 
and the vacuum pump suction. Three recording 
give steam pressure and flue gas temperatures, and | 
is a CQO, recorder. 


Importance of Uniform Temperatures 


In the mills the zoning system has been mark 
beneficial to production. Silk processing can best 
done under constant atmospheric conditions. Thi 
quirements for real and synthetic silk fabrics vary s 
what, but in general uniform temperatures and humid 
for any particular material produce the best res 
l.ocoms run unsatisfactorily in an alternately cold 
warm atmosphere because of the number of adjust: 
in materials which take place. Harness cords stret 
loosen, working parts slide smoothly or with exce 
friction under varying conditions. Most importa 
all is the effect upon the fabric and threads of the 
in process. Low temperatures and the static elect: 
resulting from low humidities make weaving almost 
possible at times. The movement of air due to inf! 
tion accentuates this difficulty. Since it has been pos 
to keep temperatures constant within 2 deg, the al 
mentioned troubles have been greatly reduced. 

There has resulted a greatly increased comfort 
apparently better health, of employees. Under thi 
system of constantly changing temperatures it se 
cither too hot or too cold most of the time. If too 
windows were thrown open causing heat losses and 


desirable drafts. If it was too cold, the workers 
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uncomfortable even with extra clothing. There has been 
a noticeable diminution of colds and other respiratory 
diseases. Temperature regulation, if not entirely respon- 
sible for this, is certainly an important contributary cause. 
The question of the optimum temperature was 
answered by experiment. At 70 deg there was some 
discomfort, more noticeable when there was a moderate 
or strong wind outside, the buildings being far from air 
tight. At 73 or 74 deg there is general contentment. 
In one mill room it has been necessary to add heat on 
occasions to compensate for the lack of humidification. 
During the coldest winter months temperatures are 
maintained constant, day and night, except for week 
ends. There is 24 hr operation in one mill room and 
in the other rooms work usually continues until 10 p.m. 
On Saturday noons the thermostats are set back to 55 
deg and kept at this figure until late Sunday afternoon 


Charts from recording thermometers showing results without 
(above) and with (below) control. Although the one for no 
control, being for a week’s run, accentuates the temperature 
changes as compared to the 24 hr chart with control, the latter 
is se nearly perfect variations on a weekly chart would be minor 
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or early evening, when they are stepped up one at a 
time in order to bring the nuils up to their working 
temperatures 2 to 3 hr before work starts on Monday 
morning. This reduced temperature for week ends has 
proved economical in cutting coal consumption 


Operation of Revised System 


Some hand control of valves is still necessary on the 
lower floors. Each morn’ng a man makes the rounds 
of the mills, taking temperatures at two or three points 
in each room and turning coils off or on if necessary 
This requires very little time and is more useful as a 
check than because of the need of more than occasional 
adjustment. The mill workers are not depended on ort 
even allowed to open or close valves without authority 
An example of such supervision is as follows: One mill 
room has a large percentage of its looms running 24 hi 
a day during the week. With such occupancy and in 
ordinary winter weather, the motors, machine friction, 
lights, the bodily heat of the employees, and the heat 
from upper and lower floors make it unnecessary to use 
When this activity 
Saturday, however, the room cools off and steam must 


any steam for heating. stops on 
be used to bring it up to a comfortable temperature by 
Monday morning. 
other week. 


The heat is then turned off for an 
Such instances are few and after a short 
period of practice they became known and are attended 
to almost automatically. 

In order to distribute the load as evenly as possible 
it was hoped to be able to keep an amount of top floor 
radiation turned on that would heat the floor in the 
coldest weather and yet have the automatic valves clos¢ 
In one mill room all the coils had to be 
kept turned on and on rare occasions, with a very low 


occasionally. 


temperature and a high wind, the steam pressure has to 
be increased somewhat so that the room will be com 
fortable. On the other two upper floors, some of the 
coils are kept turned off even during the most extreme 
cold. On the lower floors it has been found that about 
half of the radiation is sufficient for all ordinary occasions 

The effectiveness of temperature regulation is indi 
cated by the two charts, one of which is from a con 
trolled mill room (C) and the other from one without 
control (D). Although the one for no control, being 
for a week’s run, accentuates the temperature changes 
as compared to the 24 hr chart, the other is so nearly 
perfect variations on a weekly chart would be negligible 

One feature of the heating problem which has been 
impressive and which may not be sufficiently emphasized 
in texts on the design of heating systems is the pre 
ponderant influence of wind velocity both in radiation 
effects and in increasing infiltration, especially in the 
older buildings. With a zero temperature outside on a 
still day, the mills are heated much more easily than 
when the outdoor temperature is 20 or 30 deg higher 
and a moderately strong wind is blowing. 


Minor Operating Difficulties 


Certain minor difficulties have arisen in operating the 
system, as was to be expected. The motor operated 
valves did not always close promptly. This was usually 


the fault of the thermostat which was badly affected by 


237 














2 i 





vibration when approaching a make or break in the 
circuit. Such vibration caused sparking and consequent 
burning of contact points. To overcome this condition, 
most troublesome in a weaving room, another type of 
thermostat was tried. This was unsatisfactory because 
it required too great a variation to operate—5 or 6 deg 
instead of 2 deg for the other type. The original ther- 
mostats were returned to service but were kept in con- 
dition by weekly cleanings and were suspended from the 
roof trusses to diminish the effect of machine vibration. 
The instruments are enclosed in small boxes of perfor- 
ated metal, the doors of which are locked. It was found 
to be desirable to cover the tops of these boxes with 
felt pads to catch some of the dust and dirt which would 
otherwise float down on the contact points. 

A setting of 72 to 73 deg, although at first considered 
low, has been found to be satisfactory. Air infiltration 
inakes it necessary to change the settings at times. For 
example, in mill A (which faces eastward) 72 deg is 
acceptable with no wind stirring, but an easterly wind 
makes it necessary to raise the thermostat setting. 

Certain modifications of full automatic control have 
proved justified in practice. During the milder weather 
of fall and spring the steam may be shut off the mains 
during most of the night, especially in the occasional 
cases when there is not all night mill operation. This 
allows a boiler to be banked for that period and the fire 
need not be broken up to supply steam at infrequent in- 
tervals. When one boiler is in service, rather heavily 
loaded, it is occasionally permissible to shut steam off 
the mills for half an hour when cleaning fires. It has been 
found that there is no tendency for the firemen to abuse 
the discretion they are allowed in this connection. 


Paid for by Savings 


After the first month of operation the system required 
a negligible amount of attention and it is considered that 
its cost was absorbed by the savings it made possible in 
one season. It is now on its third successful season and 
the only remaining building used for manufacturing (D), 
has just recently been put on,full automatic operation. 





Thickness of Steel for Tanks 


A reader asks for a formula for computing the thick- 
ness of steel for vertical storage tanks. 

There was published in the May, 1935, HPAC an 
article by Kalman Steiner on design and erection of a 
bulk fuel oil storage plant, which included a formula for 
figuring thickness as follows: 

0.434 H D 


2s 
where t= thickness of metal, in.; 
H = height of tank, ft; 


D = diameter of tank, in.; 


‘= 





§ = allowable working stress, lb per sq in. 


The constant in the formula, 0.434, is based on a spe- 
cific gravity of 1. If some other specific gravity value is 
to be used, the constant should be multiplied by that 
specific gravity. For instance, if the specific gravity were 
0.9, the constant would be 0.9 & 0.434, or 0.391. 


238 


Florida Hotels Install Heating 
By John B. Swift* 


In the days before the real estate boom, it was sta: 
practice to omit heating equipment from buildin 
southern Florida. At that time it was the belie: 
there were so few days requiring heat that any: 
beyond an open fireplace was a needless luxury. A 
beginning of the “boom days,” however, when nor 
capital came in to design and build large hotels, a hy 
plant was added as a matter of course. Ever sincx 
has been a drift of patronage from the unheated 
heated hotels, the unheated holding their guests 
year to year largely through sentiment and a n 
desire of the steady patrons to meet old friends 
season at the same old winter home. A few days 





Florida Hotels Install Heating 
By John B. Swift 
The past winter in Florida, with its record breakin: 
duration of really cold weather, has made it necessary, 
for unheated hotels to give consideration to installing 
heating equipment. Many patrons have notified thei: 
hotel managers that unless some form of heating equip 
ment is installed before next season, they will go to a 
hotel that does have it... .. Even open air amusement! 
places are being compelled to supply heating; a dog rac: 
track, for example, installed steam unit heaters with 
vertical discharge on the grandstand seats, and horizontal 
heaters blanketing the open front of the grandstand 





comfort was overlooked, just as one will overlook 
things in his own home. The past winter, however, 
its record breaking duration of really cold weather, 
brought matters to the breaking point. Many oi 
old-time patrons have notified their hotel managers | 
unless some form of heating equipment is installed b« 
next season, they will make no reservation and wi 
found next year in a heated hotel. 

Even open air amusement places are being comyx 
to add heating comfort. One Miami dog racing 
installed an elaborate heating system in its grandst 
this year, and obtained the majority of the attenda 
This was an installation of steam unit heaters, wit! 
tical discharge on the grandstand seats, and regu! 
horizontal discharge heaters blanketing the open 
of the grandstand. 

in the writer’s unheated hotel the guests practi 
all purchased some form of electric heater for 
reoms, resulting in a complete “blackout” for 
nights, besides the fire hazard due to greatly overload 


troiunt 


old wiring. 

The older buildings often are economically limit: 
some form of electric heat, it appears, because of the 
of basements in which to instal! boilers and by the 
of tearing out walls, etc., for the piping. The prevailing 
idea at this time is the installation of electric unit heat 
blowing down the halls and in the larger rooms 
blower type electric radiators or heaters in the sn 
rooms. The situation is of course intensified 1 
north part of the state. 

While it often has been characteristic for chambe: 
commerce to deny to manufacturers the existence 
market in Florida for unit heaters, the present unus' 
cold season has demonstrated otherwise. The writer 
personal knowledge of many large and small installat 
contemplated for the coming year. 


*Factory Representative. 
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The Psychrometric Chart 
Its Application and Theory 


By William Goodman“ 


HE fundamental construction of the psychrometri 


charts presented here is illustrated in Fig. 32. The 


ordinate of these charts is absolute humidity ; the 
abscissa, enthalpy. The lines of constant enthalpy could 


be vertical, but, for reasons that will be apparent later, 
these lines of constant enthalpy are inclined. 


Geometry of the Psychrometric Chart 


\s shown in Appendix &, the enthalpy of either a satu 
rated or unsaturated air-vapor mixture is given by th 


lowing formula: 
h (0.24 + O.45e@)¢ + 10617 1] 


? 


In Fig. 32 the horizontal distance 1-3 from the line of 


zero enthalpy (/1 =) to any point on the chart such 
ST ~ 
\ 
- \ 
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| 
o ' 
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Fig. 32—Illustration showing skeleton construction of 
psychrometric chart and interpretation of horizontal dis- 
tances when state point lies in the clear field of the chart 


as 3 1s proportional to the enthalpy of the air-vapor 
mixture at that point. On the other hand, the hori 
zontal distance 1-2 between the line of zero enthalpy 
+=Q) and the line of zero dry bulb temperature 
0) is proportional to the value of 1061w as shown 
in Appendix 8. 


; 


the horizontal distance 2-3 from the line of zero de 
grees dry bulb temperature (¢ = 0) to any point on the 
chart such as 3? is directly proportional to (0.24 
V.45w)t. However, the quantity (0.24+ 0.45w) is 
to c, the humid specific heat of the air. For this 
reason, the horizontal distance from t = 0 to any point 


' 
on th 


n the chart, such as 3, 1S proportional to the sum of 


Trane Co Member of Board of Consulting and Contributing 
11. Part 1 was published in Heatinc, Prrinc ann Arr Conp 
June, 1989, pp. 357-360; Part 2 in July, pp. 421-424; Part 


gust, pp. 485-487; Part 4 in September, pp. 549-551; Part 5 ir 
‘Tr, Pp. 613-615 and p. 617; Part 6 in November Dt 671-674 Part 
ecember, pp. 749-752; Part 8 in January, 1940, pp. 6-9; Part 9 
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( SC] sible ea Or thre ir\ ill ¢ ‘ ‘ 
uperheated Vay In tne all i 1X 

If the sensibl cat ¢ the superneatt Va ( 
Vil ( ir were ignore ill ( tne dy ) 
ture lines would be parallel to each othe e( 
sucl a Cast tne sei sible heat i e ¢ 
to 0.24 But. because ( the sensible he r iT 
eated water var mixed wit! é ‘ 
temperature line ire not pal ( t ( ‘ 
diverge at a slight angl In Fig. 32 at point 
weight of moisture mixed with the ait reatel 
the weight at point 4 Accordingly, even t 
dry bulb temperature Is the same in both case 
> the sensible heat of the greater weight \ 
vith the air is larger than at | 1. | ( 


point ? must lie to the right of point 


kor psychrometric Charts A to F inclusive 


for dry bulb temperature of zero degrees (f 6) 
drawn at an angle of 90 deg with the horizontal lin 
absolute humidity. However, the line of zero degree 
dry bulb temperature need not necessarily be 
perpendicular to the horizontal lines of absolute 
such a line can be drawn at anv desired angel 
arbitrarily selected This te dienes’ mor 
\ppendix 3 If the line of ze icici ilies bull 
perature is inclined at an anglk 
the other drv bulb lines will also be —_ 
they still will not be parallel. By drawing the line of ze: 


cegrees ¢ 





Irv bulb temperature at a X) deg 


is obtained that has the umilias 1 { { f 
charts that ive been used heretofore the ( 
, , ; 1] , , 
suci i chart 18 easy to read because ot the sharp 
' ‘ -". } f % — a ai 
between the almost vertical lines of dri ! el r 
ire and the sloping lines of enthalp 
(On l cl rt n wl icl the coordain es 
Symbols Used in Text 
| rT plete Ist See 5 . i HPA‘ 
I 1 1 specitk he t ilt-Vatlx t 
{ 0.24 + 0.45 
c ulp f air-vapor mixture, Bt 
" the mixture 
c Llp ' m efture ul r tate } [ 
.f up 
| moisture rat Btu per Il t morsture evapor 
| 
| tn ir r condensed ron t 
| < le to whicl enthalpy lines i 
, ‘ Pons | 
| ( mmetri ( irt, Btu yx ‘ re 
| ue ft wht ibsolute | t " 
psychometric chart, lb of n ture per 
| scale length 
dry bulb temperature, deg Fal 
absolute humidity of the air-vapor muixt 
moisture per lb of dry air in the mixture 
| A moisture ratio angle (see Tablk 


1939, HPAC) 


<] ype Or enthaly y lit es 
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The Psychrometric Chart 
Its Application and Theory 
By William Goodman 

Everyone engaged in air conditioning and drying work 
makes use of psychrometric charts, but few know much 
about how they are constructed. Something of the 
geometry of these indispensable “tools” is described and 
discussed here, and the skeleton chart which is pre- 
sented illustrates the significance of the various factors 
involved. . . . The series of which this article is a part 
includes new psychrometric charts for the low, medium 
and high temperature ranges, discussion of the theory 
underlying them, and instructions and methods for 
solving problems encountered in air conditioning work 











humidity and enthalpy, all of the lines of dry bulb tem- 
perature will be straight lines, but the slope of the lines 
for each dry bulb temperature will be different. This 
is apparent from the following equation derived in 
Appendix 4. 

Se es OE le ls 6 8S oS no od ecckeevbaceon [42] 


For any one dry bulb temperature, the right-hand 
member of equation 42 reduces to a constant. Hence, the 
dry bulb temperature lines will be straight lines. How- 
ever, inasmuch as the dry bulb temperature appears in 
the right-hand member of [42], the slope of each line 
of dry bulb temperature will be different, and will depend 
upon the value of the dry bulb temperature for which 
the line is drawn. The actual method of drawing the 
dry bulb temperature lines on the chart is relatively 
simple. 

The easiest method of drawing the dry bulb tempera- 
ture lines on a psychrometric chart is to make use of the 
fact illustrated in Fig. 32 
that the distance between 
a point on any dry bulb O- 180 
temperature line and the 
line of ¢ = O is directly 
proportional to the quan- ~-20- /60 
tity (0.24 + 0.45w)t. If at pene 
w = 0, h = 0.24t. This 
equation is used to com- ~#0-4/40 
pute the points at which - 50-1 130 
the various dry bulb tem- 
perature lines will inter- 
sect the horizontal line -y94 yo 
of w = 0. Then by 
choosing a value of w 
such that the quantity -90- 90 
(0.24 + 0.45w) reduces 
to some value like 0.25, 
the points for the various 70 
dry bulb temperatures 


- 10-170 


-60-— 1/20 


-80- /00 





80 


60 


can be laid out along the ry 
w 50 
3 
se p = 
Fig. 33—Chart showing va- = 70 
riation in ratio angle @ with 
moisture ratio q f i S 30 
sture q for various = 
values of the angle 8. This = 
chart is applicable only 20 
when a = 90 deg. For this ~ 


illustration, a is the angle 
which the line of 0 deg dry 
bulb temperature makes with 
the absolute humidity lines 


o 
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horizontal line of absolute humidity, w, that was sele 
Then each line of dry bulb temperature can be d) 
through the point on the line of w = O and the poi: 
the line of w for which the humid specific heat, 

equal to, say, 0.25. 

Although, at first thought, it may appear that 
slope selected for the enthalpy lines is immaterial, 
is not the case. The slope of the enthalpy lines is ; 
by the angle 8 of Fig. 32 and its value plays a pa: 
making the chart more usable in connection wit! 
important moisture ratio lines. This is discussed in | 
detail later. 

The value of the angle 8 depends upon the scales 
in drawing the chart. As shown in Appendix 9, 
relationship between the angle 8 of Fig. 32 and the s 
for which the chart is drawn is given by the follo 
equation. 

Su/ Su 
tan 8 = —— 
1051 

This equation is valid only as long as the line oj 
dry bulb temperature is drawn vertically, that is, at 
angle of 90 deg with the horizontal. The general « 
tion which must be used when the line of zero deg: 
dry bulb temperature is inclined to the horizont 
given by [5] of Appendix 9. 

In order to draw the ratio lines on the psychrom 
chart, the ratio angles corresponding to the var 
moisture ratios must be known. These angles were give 
in Table 17 and they may be computed by means o! 
either one of the following equations derived in Appe 
dix 10. These equations also are valid only if the 
of zero dry bulb temperature is vertical. 


tTable 1 was published on p. 422, July, 1939, HPAC. 
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if 8 = 10 deg, the value of the ratio angle @ changes 
very rapidly for values of q between approximately 

-1000 and +3000. Above +3000 and below —1000, 
the value of the ratio angle remains almost constant for 
all values of the moisture ratio g. On the other hand, 
referring to equation 43, it is evident that in order to 
obtain a large value of the angle 8, the value of sy must 
be made as small as possible, and the value of sq as 
large as possible. This requires a chart with a long 
vertical scale of absolute humidity and a short horizontal 
scale of enthalpy for any given range of enthalpy and 
humidity. For this reason, when constructing the psy 





chrometric chart, a compromise must be made ly 
a large value of 8 and a chart that will have the 
proportions so that the desired ranges of enthal 
absolute humidity can be plotted and read with ; 
cient degree of accuracy. 

Charts A and B,** which have a long vertical 
absolute humidity and a relatively short horizont: 
of enthalpy represent what was felt to be the bes 
promise. For all the charts of this article, 8 

[To be continued] 


**Charts A and B were published on p. 359, June, 
p. 750, December, 1939, HPAC, respectively 


Human Body Just a Heating, Piping and Air Conditioning System 


The human body isn’t much more than a rather com- 
plicated assembly of heating, piping and air conditioning 
apparatus, judging from the novel display of the “human 
factory” in the Hall of Man, Buffalo Museum of Science, 
Buffalo, N. Y., to which institution we are indebted for 
the information and picture presented here. The model 
is equipped to illustrate most of the functions of the body, 
as the following description of only the “department of 
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digestion” and of the “ventilating system” will 
Solid and liquid raw materials enter the body 
the mouth. Note in the figure the guillotine, 
off suitable portions, which are then led to the g: 
rollers. Lubricating saliva is fed into the mass 
tank at the rear. Through a chute labeled “foo 
the food is then dropped into the stomach, wher 
supply hydrochloric acid and pepsin and the mixt 
thoroughly blended. Moving across in | 
the observer, it is led to the discharg« valve 
opens into the intestine. In this receptack 
tanks marked “fat,” “starch,” and “albumiu 
terials are added to treat these essential fo 
ments properly, the rate of flow being 
by a registering gage. Through the first 
perforated gratings, corresponding to the | 
passes food material sufficiently treated t 
ried directly into the blood stream. The: 
to the second grating the current dischar 
less finished materials. There is a big 
portal vein) by which the latter portion is 
to the liver. 
In the liver the sugars go through the 
of refining and pressing, and a stack of thi 
sugar, or glycogen, is put aside till needed 
ins or poisons are filtered out and piped 
bile tank, which overflows into the intestine 
drops of urea (blood waste) pass into the 
whence they are discharged into the sewer 
Now for the ventilating system. In 
the stack, represented by the nose of th 
passes a stream of red lights, represent 
oxygen or fresh air. It travels down the 
the two bronchial tubes, and into the 
whence a pipe leads it into the left sid 
heart, whose two pistons, working like thos 
pump, force the blood out through the gr 
sels of the circulatory system. From the mg 
side of the heart blue lights lead back aga 
lung and up the smoke stack, where wast 
are carried out. 





Human Body Just a Heating, Piping and Ai 
Conditioning System 
This exhibit of the “human factory” at the Buffa! 
seum of Science is equipped to illustrate most 
functions of the human body, such as the “departmet! 
of digestion” and the “ventilating system”, which ar 


Mu 
' the 





described here. Looking at the picture, it is seen tha! 
the human body is not much more than a rather compli 
cated arrangement of heating, piping and air conditionins 
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Corrosion in Steam Heating Systems 


Feedwater Treating System in Central Heating Plant 


By Leo F. Collins* with Everette L. Henderson} 


HE feedwater treating under considera 
tion is situated at the Congress St. heating plant 
of The Detroit Edison Co., which plant produces 


annually about 725,000,000 Ib of steam. The steam de 


system 


mand is variable; at night during the early fall months it 
may be as low as 10,000 Ib per hr and on cold winter days 
as much as 390,000 Ib per hr. Hourly variations of 50,000 
lb per hr are not uncommon on a typical winter day 
\bout 30 per cent of the boiler input is returned conden 
sate and the remainder is make-up water derived from 
the city supply. 

Prior to the adoption of the cycle to be described, the 
feedwater treating equipment was arranged as shown in 
Fig. 27. A fixed amount of acid sufficient to neutralize 
about 60 per cent of the alkalinity was added to the 
zeolite softened make-up water. Both the make-up water 
and returned condensate were then passed through an 
atomizing type deaerating feedwater heater enroute to 
the boilers. Continuous blowdown through a heat ex 
changer was utilized to maintain boiler water concentra 
tions within predetermined limits. With this 
ment the normal conditions that existed at various key 


arrange 


points in the cycle were as indicated in Table 15. 

From a plant operating standpoint these conditions 
were quite satisfactory, but the CO, content of the steam 
was such that serious corrosion of heating equipment 
could occur if other necessary factors were active. Le 
cause of this—and after considerable study—it was deter 
mined that experiments on a plant scale should be run 
to test the producing of a steam of lower CO, content 


First Endeavor 


The first endeavor in this regard involved the addi- 
tion of enough acid. to neutralize almost completely the 
This water was then passed through 
the regular plant cycle. A summary of the results ob 
tained in tests of this nature is also shown in Table 15 

While the tests demonstrated that a steam of very 
low CO, content could be produced, the low pH value 


‘ 


the water in the feed lines was believed to be con 


make-up water. 


ducive to severe corrosion of the piping. It was there 


lore concluded that if this basic method of CO, elimina- 
tion was to be practical, means of producing higher pH 


; 


values would have to be provided, 

\ccordingly (and for many detailed reasons which 
need not be reviewed) it was concluded that if the acid 
leed was regulated so as to provide a residual bicarbo 
nate alkalinity of 10 ppm (with a permissible variation 


; 


of +5 ppm) and if the water was subsequently passed 


emist, The Detroit Edison Co 

Frotessor of Chemistry, University of Detroit. 

Part 8. Part 1 was published in Heatinc, Pirinc ann Atr Conpitrox 
ING September, 1939, pp. 539-542; Part 2 in October. pp. 620-622: Part 
November, pp. 675-677; Part 4 in December, pp. 735-738; Part 5 in 
+ y, 1940, pp. 24-27; Part 6 in February, pp. 99-101; and Part 7 in 

pp. 159-162 
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through an efficient aerator, enough C(), would be 
moved to bring corrosion of the cold water piping wit 
tolerable limits; that the remaimimg gaseous CQ), a1 
small part of the combined CO, would be remove 
the deaerator So long as the boiler water was 


tinctly alkaline, the steam produced would contam 


more than 5 ppm** of CO, and no oxygen 


The New Cycle 
When the new cycle was undet 


consideration, the questions of basic importance wet 
t] 


design of the 


Can an acid proportioning device of the require 

racy be obtained? What is an efficient aerator a1 
where can it be obtained? A study of commercial acid 
proportioning devices then available led to the conclusi 


that none would adequately meet the requirements a 


that therefore one would have to be developed. © 
**Ilt was recognized that t 
mught. Still it was felt that since t ‘ 

primarily an experiment it would be prudent t “ 

to set a somewhat higher limit It will be sl 1 


s limit is still in existence, the r ae 


he order of t 





Corrosion in Steam Heating Systems 


By Leo F. Collins with Everette L. Henderson 


Preceding sections of this series have dealt with the 


aspects of the problem of corrosion in steam heating 
systems in two general ways. Those expedients which 


provide more or less temporary relief were considered 
and later the possibilities of eliminating the basic causes 
and thus effecting a permanent remedy were reviewed. 
.... It is evident from the data which have been pub 
lished so far that the comprehensive expedient 


which can be adopted, especially by district heating com- 


panies, is a reduction of the deleterious gas content of 
the steam. This, as a usual thing, will involve very exact 
control of the boiler feedwater treatment. Moreover, 
some of the benefit which should accrue will be lost if 
the heating systems served are not carefully designed 
well maintained, and properly operated. “re fF hoped 
that those considering the feasibility of CO. removal will 
obtain, from the experimental data presented, an appre- 
ciation of some of the complexities involved. Then, too, 
it will be well to remember that this phase of water 
treatment is so new that little experience has yet been 
obtained. For this reason the claims made for certain 
schemes are sometimes based only upon deductions. Thus, 
those charged with such a development should at least 
have a sufficient technical background to judge whether 
or not the schemes proposed are inherently capable of 
giving the results predicted. ... . The last section of this 
paper (starting this month) describes in detail a water 
treating scheme that has been developed in a large cen- 
tral heating plant to produce a steam containing not more 
than 5 ppm [parts per million] of CO. and no oxygen 
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several companies contacted was willing 
assume responsibility for designing and 
nishing an aerator. 

The present cycle was initially consid 
as experimental. An effort was made i: 
design not only to utilize the feedy 
equipment already available, but als: 
leave the old system intact. As a rv 
therefore, the new cycle is not radically 
ferent from its predecessor. In reality 
simply a refinement of the older one 
contains only four new or added feat; 
These are: (1) A more exact means 
preparing dilute acid. (2) An accurat 
proportioning device. (3) An _ ae 
tower for removing CQO, from the cold, 
treated water. (4) A system for fe 
caustic soda to each boiler. The arrange: 
of the new cycle is shown in Fig. 28. 

Preparation of the Dilute Acid—S 
there were no known means of contr 
an acid proportioning device by cher 
changes it was necessary in developing 
present apparatus to resort to the us 
physical changes, i.e., volume-for-volu 
proportioning. However, the addition 
acid must be on a weight-for-weight ba 
So it is obviously true that the proportio: 
cannot perform satisfactorily unless the ; 
is of a constant predetermined strengt! 































































































With the old system, when only about ( 
per cent of the alkalinity was being 
stroyed and the acid feed was fixed, a so 
what variable strength of acid was satis 
tory. It sufficed to prepare dilute acid 
measuring the concentrated acids volw 
rically. Under the exacting conditions of | 





























poem 











FEED Pur new system this did not always provic 

acid of required strength. The prin 

Fig. 27 (above)—The old feedwater cycle reason for the deviations was found to li 
Fig. 28 (below)—The new feedwater cycle the changing density of concentrated 


Table 15—Comparative Conditions at Key Points in the Feedwater Cycle Under Three Different Operating Conditions 


(All figures are parts per million except pH values) 



























































M , N Cc : Precmnary Test . ' ‘ 
° +? ‘ Wim OL mag Conprtions Wen ‘‘ Excess” Averace Conprrions Wira New System 
— | rru Op System Acro Was Usep Wrru 9xp System 
| l | AFrrTer | 
A a oo AbDING S Banas 
Zeoure| 4FTER| To cave! is | Arter | To Leav-| Iw Aciw |Decas-| To | “=4Y In 
Raw) Sort- Appt- |Deazr-|,.'8S | Bom- | Sream | Appi- |Deaer-|'*° | Bor- | Sream |(Decas-| reer |Dearr-|'NS Bou- |S 
| ewep | TION | avons |DEAER-| gps | Ton | aTona | DEAER-| eps rier | Erriu-| ators |EAER-| gps 
|OF Act) | ATOR or Act) ATOR Inriu- | ENT | ATOR 

| ENT) 
a ~eee, Gr 4 4 3 | 3 2j|-— See 3 20 ons 4 4 3 | ; 20 
Oxides, FerOs & Al201 2 2 1 1 12 | — 2 1 1 12 — 2 2 1 1 12 
Calcium, Ca.........| 25 1 1 Se .i= OY et i 2 -_ 1 1 1 fe aa 
Magnesium, Mg... 6 0.2 0.2 0.2 | 0.2 0.2 = 0.2 | 0.2 0.2 0.2 _— 0.2 0.2 0.2 0.2 | 1 
Sodium & K (as Na) 5 48 48 43 43 600 | —_ | 48 43 43 600 —_— 48 48 43 43 600 
Bicarbonate, HCOs 98 98 44 33 | 30 0 | — 7 6 6 0 _ 10 10 7 6 | 0 
Carbonate, COs 0 0 0 oO | 2 12 — oO | 0 0 10 — - 0 0 1; 10 
Hydrate, OH ‘ 0 0 0 0 | 0 100 — oO | 0 0 50 — 0 oO | 0 0 100 
Phosphate, PO,. ... 0 0 4 a. 3 30 — 4 3 3 30 -- 4 4 | 3 | 30 
Sulphate, SO.4....... 21 21 60 45 | 45 1000 — 90 80 80 1000 _ 86 86 | 79 79 1000 
Chioride, Cl....... 6 6 6 5 | 5 100 — 6 5 5 100 — 6 6 S$ | 5 100 

| i | 
Dissolved Solids......| 120 | 130 155 100 100 | 2000 | <5 170 153 153 | 2000 | <5 170 170 153 183 | 2000 | < 
HardnessasCaCOs...| 89| 3 | 3 2 ee 3 2 2 6 — 3 3 Beet. 9 
Oxygen, Os.... is] 13 | 13 8 oO | 0 | . 23] 8 0 0 0 Mi ae h fe29 0 0 
COs (Free). ....... 2 | 2 7.) ae. >: 2 0 | oO | 14 S2 ; 40 | 7 0 1 so | 10 | 10 | 0 0 
pH Valuc>... 7.1 7.9 $.8 6.4 | 8.7 | 11.6 5.4 tBe 6.6 11.4 7.0 5.2 | 64 6.4 8.0 11.6 
| | | | | aa 

Temperature, F......| 40 | 40 40 80 | 220 | 356 | 356 | 40 | so | 220 | 356 | 356 ao | so 80 220 | 356 ; 
Pressure, Ib per sq in. SS | _ - — 2.5 130 | 130 | — | = 2.5 130 130 | — “Fi _— 2.5 130 I 











* Contains about 25 per cent returned condensate. 
> All pH values were measured at room temperature. 
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ticularly sulphuric acid) with changing temperature. 
e difficulty was overcome by providing means for 
ing the concentrated acids. A spring scale was 


Da 


cpipoal with a small, lead lined tank. The required 
amount of acid is now weighed to within ™% Ib, is intro 
duced into the mixing tank (previously filled with 
water), and the solution is then mixed with an air 


agitator for about 15 min, after which a sample is checked 
with an hydrometer. If necessary, a correction can be 
ma The acid mixing equipment is shown in Fig. 29. 

Multiple dilute acid tanks and duplicate acid pumps 
are regarded as a necessity. This would not necessarily 
he true of a system in which storage of acid treated 
water is provided. In the present system the acid is 


added only to the water flowing to the boilers and it 1s 
herefore necessary that a continuous supply be avail- 
able. To meet this’ requirement some outage of acid 
pumps must be contemplated. The same is true for the 
dilute acid tanks because of the time required to prepare 
the dilute acid solutions. 

Acid Proportioning Equipment — In designing the 
acid proportioning equipment it was necessary to pro 
ide not only for large and sometimes rapid load fluctu 


i 


Fig. 29 (above)—The acid handling and mixing equip- 
ment. Fig. 30 (below)—The acid proportioning device 





ations but also for changes in raw water alkalinity 
both of which might occur simultaneously. In_ the 
scheme finally adopted load changes are compensate: 
primarily by the proportioning device itself. A variabl 
orifice which actuates the proportioning device can lx 
made to assist in compensating for load changes and 
is used exclusively to correct for changes in alkalinity 

The apparatus used is shown in Fig. 30. Basically 1 
is the same as the one described by |]. H. Walker and 
L. F. Collins in Power, April 8, 1930, and was developed 
by The Detroit Edison Co.'s engineers. A feature of th 
present apparatus is the hard rubber heads for holding 
the thin plate type glass acid orifices. Initially the vent 
pipe was not included. Experience soon demonstrated 
that air accumulations at the orifices seriously affected 
their accuracy. Hard rubber and stainless steel orifices 
were also used with unsatisfactory results. Another fea 
ture is the funnel shaped overflow line which prevents a 
fluctuation of more than % in. in head on the acid 
orifices. 

Four acid orifices of varying diameters are provided 
but only one is used at a time (multiple orifices are 
necessary because the limits of travel are quite close) 

Due to existing plant piping arrangements 
it is impossible to obtain a differential pres 
sure in excess of 112 in. of water upon the 
mercury chamber. The corresponding travel 











of the float (8 in.) could not all be fully used 
because of the small deflection for incre 
ments of flow at the lower end of the rang¢ 

Adjustable Orifice—In order to create the 
differential pressure necessary to actuate the 
acid orifices under all plant requirements at 
adjustable orifice was installed in the wate 
line to the aerating equipment. It is essen 
tially a gate valve, the stem of which is a 
curately calibrated to show the location of 
the gate: This is the trigger of the acid 
proportioning apparatus. The differential 
pressure resulting from the flow of water 
through the restricted opening is transmitted 
to the mercury chamber of the proportioning 
device. This raises or lowers the acid orifice 
in proportion to the square of the flow of 
water through the adjustable orifice 

Aerating Tower—A sketch of the equip 
ment, indicated as the “degasifier,” is shown 
in Fig. 31. It is made of cypress. The acid 
proportioning device was situated as close as 
possible to the degasifier to minimize corro 
sion in the lines handling this water before 
aeration. 

The degasifier is of telescopic design. The 








upper smaller section contains a water box 
to insure complete mixing of acid and water 
(which is highly essential), a distribution 
deck, and staggered horizontal wood baffles 
The lower section, which is lead lined, acts 
as an air seal and storage reservoir. Air is 
introduced between the two sections and 
flows countercurrent with the water. It 
discharges through vent pipes to the at- 
mosphere through a “water eliminator,” 
which consists of a series of directing vanes 
that change the direction of air flow at rather 
sharp angles. This tends to coalesce the 
water droplets and as their mass increases 
they separate out due to centrifugal action 
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Fig. 31 (left)—Sketch of “degasifier.” 


Caustic Feeding System—aAt first, caustic soda was 
fed to each boiler by means of a portable pump. This 
arrangement, however, was never considered satisfactory, 
particularly because of the attendant danger. While no 
serious accidents occurred, the temporary expedient was 
replaced with the system outlined in Fig. 32. 

In this system a 10 per cent caustic solution 1s prepared 
and stored in the mixing tank. A small volume of the 
solution is introduced into the measuring tank from 
which it is pumped into a manifold and thence to the 
main feed line of the desired boiler. A mercury switch 


attached to the float in the measuring tank stops the 


Fig. 32 (right)—Caustic mixing and measuring tanks and pump for feeding caustic to boil 


pump when the desired volume of solution is ad 
the boiler. 

By this arrangement handling of caustic is hel 
minimum. The caustic, in barrel lots, is adde 
storage tank to which a predetermined amount 
has been added. An exhaust fan removes thx 
tionable fumes while the tank is being charged 

Note—In the second sentence of the last paragray 
the March installment the phrase “this type 
ment” was inadvertently used. In an attempt to ke 
text in strict accordance with the data presente 
the author’s desire to correct this phrase to read 
“this equipment.” = [Te be continued] 





Ten Air Conditioning Commandments 
By Willis H. Carrier* 


1) Don’t make rash promises about miraculous 
“cures” for various ailments through air conditioning. 
\ir conditioning may help to alleviate suffering of hay 
fever victims, for instance, but will not cure them. 

2) Don’t sell inadequate equipment just to make the 
sale. A room cooler will not condition a large store. 

3) Don’t allow people to “show off” their systems by 
running them “40 degrees cooler than outside.” 

4) Don’t take anything for granted in figuring or 
installing a system. 

5) Don’t stop trying to cut costs where it can be 
done legitimately and without affecting the efficiency. 

6) Don’t cease looking for new outlets and markets 
for air conditioning. Twenty years ago, we would 


*Chairman of the Board, Carrier Corp. 


never have dreamed of installing equipment in the 
est gold mine in South Africa. 

7) Don’t place outlets so breezes keep the boss 
and give his secretary a “pain in the neck.” Onc 
son, conducting a “one man campaign against ait 
ditioning,” can do more harm than 10 satisfied cust 
can do good. 

8) Don’t fail to sell air conditioning for wint 
as well as summer. 

9) Don’t “pinch pennies” when installing equi 
and duct work. You'll save your client money 
long run through lower operating cost and satisfa 

10) Don’t take anything for granted abou 
public’s knowledge of air conditioning. Educat 
general public, wherever possible, to the advanta 
true air conditioning. Progress in development 
industry can be traced to the public’s insistence on « 
ment which performs air conditioning’s full functi 
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Reinforcing Welded Branch Connections 


By F. C. Fantz* and W. G. Hooper* 


S the result of tests, investigations and technical 

research of the art of welding by engineering 

companies and manufacturers, the quality of both 
the welding procedure and skill of the operators have 
been developed to such a degree that the piping designe 
has no hesitancy in using welded construction 
throughout his entire piping scheme regardless of pres 
sure or temperature. his is borne out by the fact that 
today 100 per cent welded piping systems are general 
rather than exceptional. The American Society for 
Testing Materials, American Standards Association, 
American Society of Mechanical Engineers, and _ the 
American Welding Society have made available to th 
engineering fraternity specifications and codes governing 
materials, design, fabrication and construction especially 
suited to the various types and classes of piping design 

There is lacking, however, definite rules and formulas 
pertaining to the strength of welded branch connections 
as applied specifically to the piping industry. The 
ASME boiler construction code, the ASME construction 
code for unfired pressure vessels and the ASME-API 
code for unfired pressure vessels, give rules governing 
the attachment of nozzles to boilers, tanks, etc., but 
owing to the numerous types, sizes and service conditions 
of nozzles and shells peculiar to the boiler and tank in 
dustry, these rules are more or less complex and vague 
especially to the piping designer who has not had special 
training or experience in boiler and tank design. It is 
logical to assume that if these rules which have been 
formulated and made mandatory by the ASME boiler 
codes will assure adequate safety in the reinforcement 
of nozzle welds, these same rules would also apply, within 
definite limitations, to the piping industry, to obtain 
safe and adequate reinforcement (if and when neces 
sary) of welded branch connections. 

Section U-59 of the ASME code for unfired pressure 
vessels is devoted exclusively to the subject of nozzle 
openings, giving specific rules as to when a nozzle re 
quires reinforcement and, if so, how much, in order to 
comply with the code. To give all the details and all 
the steps required by U-59 to assure code compliance is 
too lengthy. 


one basic formula was derived from a condensation of 


To minimize labor in piping calculations, 
the requirements of section U-59, and was modified 
slightly to conform to piping peculiarities.’ 

ithe changes made in the original formula include 
the elimination of the credit for a 2 in. opening in the 


ell for the reason that pressure loadings on test drums 
have indicated that failure is initiated at small holes re 
quired for test connections; the formula used for ascer 
taming the minimum wall thickness of the header or noz 
zie is that recommended by ASA code for pressure pip 


ng, (f PD/2S +- 0.065). The nominal wall thick 


ness of either the header or nozzle is based on the sched 
e1 
ie president, Midwest Piping and Supply Co., Inc 
, cc Paper presented by the authors at the annual meeting of the 
rye Welding Society, October, 1989. This paper and the discussion 
en Arthur McCutchan were reviewed in Heatinc, Prpinc anp AIR 


NING, December, 1939, pp. 732-733. 
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ule number method (Schedule N 1000 

he recommended rule applying t 
in sizes from 1 to 24 in. nomi pipe ( 
headers in sizes from 1's to 24 inal pip 
and whose angle of intersection is between &> 
deg can be stated as follows No reimtorcet 
header wall will be necessary providing that the 
sectional area of the finished opening in the hi 
l, is either equal to or less than the su th 
ing attachment cross-section areas 

] lhe cross-sectional area t 

The cross-sectiona irea t 

) The differenc ( sect : : 

¢ in the head ist 

ise the I 1 i t 
pressure and temperature 

The cut headed “90 Deg Branch Conn 
Their Reinforcement,” reproduced herewit 
the essential information, detines the various ter 
and gives the formula. This formula includes « 


sation for the fact that, according to ASTM spe 


tions, the minimum wall thickness may be 12 per 
less than nominal. 

The foregoing discussion pertains only to thi 
cation of reinforcement to compensate for the we 
of the header due to cutting of the hol thr 
wall for the nozzle; no consideration has been 
any reinforcing or strengthening of the nozzle 


section with the header 


The required eader re 


ment can be obtained by the use of a shaped ru 


3, or by 


the shaped saddle, Fig 2 





Reinforcing Welded Branch Connections 
By F. C. Fantz and W. G. Hooper 


SO BRaNCH CONNECTIONS & THE/R REINFORCEMENT 





Nozz.e Sizes [ro 28 nox “e208e S res, i ro 2S Nm 








—— 


°o Rerforcemen’ w.. 0@ “equ "8d orev Fee 


*o/ on re como tier ests 


at? Sn% a(/7-t) o- 
_ att -[Bna(Fty/*Q $2. 
” A(2t-T)-S5r22tQ ®D 








t* 9D/28+.065, ASA 8-3 
Subst tuting #h@ value of 2 1P Formula 
o/ (FP +0/30-T)-5n?=* Q x2 r. @ 
Sr MaSns 


oO Outside ciarnerer of Header inches 
o = Diameter of finshed opening 7 Meade 7“cHes 
s/nside dameter ef Nose, inches 
£@Mirimum Wal! Thickness of Header inches 
7=Nomina/ Wal! Tuekress of Header inches 
neNominal We// Thickness of Noise /rcres 
rn? = Nominal WNa// Thickness of No33/e $quarea 
P=Maximum Internal Nerking Pressure ps 
S-Allowable Pobre Stress, ps 
Q* Wher Fesitive (+) inelicotes He total cress 
Sectioro/ area & Reirforcemenr? recessay sa 7 
= wher 0 er Negative (-Q) inorcates that ro 
Reinforcement (§ Necessary 
*or Plain unreinforced No33/e see “ig. Ne 
“or Saddle Reinforcement see Fig. No 2 
Sor Ring Reinforcement, see ~g No 5 
Fer aimensions ef Rings ard Sadd/es. see “able 
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The designer, in making his selection as to the type 
of reinforcement to be employed, should thoroughly in- 
vestigate the conditions as to the external stresses and 





PLAIN NozzLé WELO 


Fig. 7, 


} 














| 











2 : 
a (2t-7)-5n?=Q sein. 
if the amount Q is relatively Small, the additiona/ 
reinforcing may be done by increasing the cross 
sectiona/ area of the Pallet Weld AIC, ana 
Q* XX: OSOX2 -11-77'O.5OX2 
? 
Q*xtn 
x *VQ+n? 
When, ir order to obtain the required reinforcement, 
* would recess: tate the length of the sides of he 
Fillet Wela ABC being imereased te more thar in, 
ther the reinforcemen! must be applied by some 
other method, such as Ring or Sada/les, See £73. "2 &°S. 
Vote 
“ile Welds used '- attaching the reinforcement 
Sha// be Ful! let we/as. 











strains which will be imposed upon the nozzle \ 
actual service. There are but few instances in the 
age piping design where the branch connection or ; 
is not subjected to severe bending moments caus: 
expansion and contraction due to temperature c! 
These external forces occasion maximum stress 
strains at the intersection of the nozzle with the | 
and frequently are sufficiently great to cause ruptu: 
is obvious that where such forces exist that specia! 
forcement must be provided to counteract these fo: 

A welding saddle such as shown in Fig. 2, bei: 
curately formed into a saddle with an integral 
closely encircling the nozzle, performs a dual ser\ 
adequately reinforcing the weakened header and | 
porting the section of the branch connection. |i 
to relieve the weld at the intersection of conce: 
strains set up by movement of the connecting 
line caused by expansion and contraction, and | 
called hammer shocks. 


Ring and Saddle Dimensions 


Nominal Minimum Reinrorcine Sa 
Watt THickNess Nominat 
THickness or Nozzue 
or REINFORCING Size [HICKNESS Wiorn 
Heaver Rinc ” WW 
T h 
2 1 
2 14% 
; 2 
iy to e \¢ thy > 
% to "46 *s 4 ? 
‘gto "6 ‘ 5 ? 
ty to *« “ 6 2 
% to \ 8 . ; 
™ ay 10 ‘ ; 
1 "6 12 . 4 
1% to2 \, 14 ‘ ‘ 
2 and over 1 16 4 
18 4 
20 5 
24 5 
All dimensions are in inches 
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df2t-T)-5n'= @Q $9.17. total area reinforcement 
9: Z2Lm+ 2mm-$ 
Q*(ZlLemm, ervieing that 
demeg is got greater thar g-7. 
L=> » fer values of ™ see Table 
As ¥-r '9 the limiting Jeng of tre re rferce™mern*, re 
crea? car be allawed for that pertion of the reinforce: 
ng saddle and #s attaching weld that may prosect 
beyond the /imit §-7, ou 2gr car be "creased 
Yo 27 ern, 


Neve 
“let Welds used ip attaching rhe reinforcement 


gha// be Ful! Fillet NMa/sats. 








RING REINFORCEMENT 





Fig. 3. 























————— 


2 . . , 
o(2t-T)-57 *@ 59-17. total! a-ea rerforceve" 
G=(2Leh)h, previaiing that Ler 
s 70/ greater than E-r. 
L= » for values of + see tab/e 
As $-n is the limiting eng?*h of the reinforceme”* 
ne cred’? car be allowed for that portion of the re> 
forcing ring and its attaching weld that mey pre/ec* 
beyerd he limit F-n, bul 2jr cen be creased te 
2% ner. 
Nete 
Fille? Wele’s used im attaching the reinforce - 
mer?t, ghal/ be Fu// et Nelo's. 
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Unit Heaters Prevent Cold Drafts 
at Building and Store Entrances 


By D.R 





A anit heater installed in a box beside the re- 
volving door solved the problem in a restaurant 


NE of the toughest problems that confronts the 
operating engineer or building manager is elim- 
inating drafty conditions near entrances. In 
most cases, the situation is never taken seriously until 
such time as conditions become more or less unbearable 
generally long after the installation of the entrance has 
been completed and the builders have departed. No 
doubt, most such entrances are completed during the 
time of the year when heat is not a factor, and there 
seems to be a feeling among most people that with the 
installation of a revolving door, heating problems vanish 
with the result it is often necessary to make additional 
changes in the structure to accommodate necessary heat 
ing equipment, 


Restaurant a Difficult Problem 


‘ of the hardest occupancies to care for in the way 
form temperature is the restaurant. In the first 
place, it is necessary that a considerable amount of air be 
exhausted from the kitchen, which means that in many 
cases the supply air to satisfy the exhaust is taken 


rericcest a e - + 
through the dining room; this in turn means that it 


*Re 


lent Manager, Tower Building, Chicago, Ill. 
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: Rippey . 


enters through the door openings. During the usual mea 


times (especially during the luncheon period) all se 
are taken. and those nearest the door, which during slac} 
times of the day are vacant, are in ust \t the sam 


time, the traffic through the entrance doors is many times 
heavier than average at the time these near-the-door s« 
are occupied, with the result that in addition to the « 
feeling one experiences while sitting near to the entrance, 
there is a cold blast of air across the floor every tim 
someone enters. 

Using as an illustration a prominent restaurant in ( 
cago, we found on an average winter day with a slight 
wind blowing that from a pomt of entry at the revolving 
door there was a radius of approximately 20 ft which 
was considerably below the average room temperaturé 
between the hours of 11:00 a. m. and 2:00 p. m. The 
same condition existed during the dinner hour, but thx 
area was diminished somewhat during the breaktast px 
riod due to lighter traffic. In the cold area involved 
there are seats for approximately 14 people, and wit! 
the coming of cold weather the proprietor noticed wit! 
regret that these chairs generally were vacant. Wher 

} , 


some unsuspecting soul would sit down there to enjoy 





Unit Heaters Prevent Cold Drafts at Building 
and Store Entrances 


By D. R. Rippey 


One of the toughest problems that confronts the engineer 
or building manager is eliminating drafty conditions 
around entrances in restaurants, stores and building lob- 
bies. In stores and restaurants, the tenant wants to use 
every square foot of available space for which he is pay- 
ing and does not want otherwise usable space made 
uncomfortable because of cold air rushing in through 
the doors. In a store, too, fixtures are often crowded in 
so that the heating surface is effectively blocked off 

this complicates the problem .... . Unit heaters may 
be used for solving this heating problem, as shown by 
several examples given here. In a restaurant, for in- 
stance, a unit with a three speed motor to give some 
measure of control installed in a box on the floor along 
side the revolving door allows use of the tables near the 
door which were formerly uncomfortable. In a retail 
store a unit heater can often be set in a bulkhead with 
the louvers vertical and turned to discharge warm air 


toward the door opening .... . For heating the entrance 
in a building lobby, units may be placed near the floor 
on both sides of the door... .. The idea of such in- 


stallations is to temper the cold entering air with warm 
air from the unit. Three speeds are desirable to pre- 
vent overheating in the milder weather. Such units 
should be protected from the public—if they are near 
the floor—by an enclosure which should have a grille for 
access to the unit and to allow air to enter it... .. 
Most of what we know about unit heaters comes from 
experience. Readers are invited to send in examples of 
how they have used units to heat entrances, gyms, audi 
toriums, libraries, churches, etc. Those contributions that 
ean be published will be paid for at regular rates 
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his meal, he was apt to leave in a bitter frame of mind. 

Upon investigating the difficulty, it was discovered 
that the cold area was that stratum very close to 2 ft from 
the floor. It was found that it was absolutely necessary 
to catch the incoming cold air before it had a chance to 
roll across the floor to the nearest tables. At the same 
time we were stopping the cold air from hitting the cus 
tomers, it was also necessary to refrain from blasting 
these people with a wave of hot air. 

We therefore installed a unit heater with a three speed 
motor on the floor immediately adjacent to the revolving 
door frame at an angle which would allow the hot air 
from the unit heater to intercept the entering cold air 


(see picture). We selected a unit in this particular in 


Unit heaters on both sides of the entrance to a building 
lobby are effective in improving heating of this space 








stance with a capacity of 130 sq ft of equivalent 
radiation, a maximum air delivery of 353 cfm 

outlet velocity of 425 ft. We used the three spe 
rangement in order to keep in closer step wit 
weather conditions, as oftentimes the low speed 

adequate and this tends to eliminate the possibil 
intense overheating in the vicinity of the entra 
would be the case with a single speed motor wit 
pacity to care for extreme conditions. The 130 


- capacity is somewhat higher than is absolutely nec 


however, the additional cost between that unit ai 
smaller one was so little that we thought it best to s 
the capacity somewhat and be sure of having ple: 

It is necessary in an installation of this kind to | 
the unit from the public, so a wooden housing wa 
around it with a grilled opening in the back. No 
was made to pull the incoming cold air throug! 
heater ; the idea is to temper this air with the 
from the unit. 

Since installation of this unit, the area which is 
fortable because of cold air has been reduced 
within 6 ft of the entrance. The installation has 
use through an outside temperature range of fr 
zero to 50 deg above and recording thermomet 
show satisfactory temperatures at the previous cold 


Heating Building Lobbies 


We all know that it is not necessary to maint 
high a temperature in the building lobby as in t 
ance of the building; however, it is necessary 
the lobby warm enough to prevent discomfort w! 
tering it from the elevators or adjoining stores 

Two of the accompanying pictures illustrat 
way to heat the entering air in a building lobby 
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uating the unit heaters near the floor on | 
the entrance. These units have a capacity 
mately 100 sq ft EDR and have three speed 

Wherever at all possible, the steam for unit 

should be at a constant pressure to eliminate the | 
of hot and then cold air. It is best to keep the 
pendent of the general heating system 


Retail Stores Hard to Heat 


Retail stores are very difficult to heat, becaus 
all know) the tenant is paying for floor space and 
every available foot occupied by trade fixtures, im 
that space ordinarily intended for radiators. Thos 
ators which are allowed to stay, after much pers 





by the engineer, are often very carefully cover 
apparently so that no stray Btu will be found wai 
around the room. When the winter winds begin | 
the building office may get a call to this effect 
Miss Knowitall; of the Wearem-Shorter Dress 
we've been freezing down here for two whol 
Whatsamatter with your engineer? My custome: 
even try on a dress. We've never been this cold 
We want something done about it.” Bang goes 
ceiver! (I might mention at this point that an eng 
hair is not gray from operating his plant—almost 
lomats have gray hair). 

Most of the smaller retail stores have swing 
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Unit heaters of this type are installed in the seven 
lobbies of the large May department store, Cleveland. 
The entrance heating problem is an acute one, as an 
open public square makes the exposure severe. Warm 
air is blown toward the outer swing doors of the entry 


considerable cold air enters every time the door opens 
Due to the fixture layout in these stores it is usually next 
to impossible to place a unit heater so as to discharge 
directly against the incoming air. However, oftentimes 
a unit heater can be set into the bulkhead with the louvers 
vertical and turned to discharge toward the door open 
ing. A grille that will act as an access panel and ai 
supply to the unit must be provided. 

Where a unit cannot be placed near the floor, it can 
usually be set above the entrance, discharging out into 
the room. This method does not take care of the floor 
area in the vicinity of the door, but will care for the gen 


eral heating of the store. 


Most of what you and I know about the application 
unit heaters comes from our experiences and those of 
the manufacturers. So as long as we expect to be using 


How 


bout capacities for intermittent heating of gyms and 


experiences on their various applications? 
auditoriums, for instance, the quietness and location of 
hose for libraries and churches, other ways in which 
huilding and store entrances are successfully heated, 
ete.° Gave us your ideas—when possible to publish them 
they will be paid for at regular rates. 





Should Hospital Operating Room 
Air Be Recirculated? 


Is the introduction of 100 per cent outdoor air consid 
red to be imperative when air conditioning hospital 
operating rooms?, asks a reader of HPAC. The follow 
ng reply was prepared in answer to his question: 
According to Dr. Murray B. Ferderber of the school 
ot medicine of the University of Pittsburgh, the question 
is rather difficult to answer in its entirety. However, he 
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feels that it is necessary to have 100 per cent outsid 


for conditioning an operating room because recirculati 
may build up not only odors but the concentrati 
anesthetic gases, which would be quit ngerous 
the Magee Hospital operating room, the recovery 1 


adjacent to the operating room uses 
outside ai 


Recirculation would be less expensi vt ay L/I é 
derber, but the accumulation of any pathological org 
isms may be the means of spreading imiection to othe 
portions of the institution. Wells has demonstrat 
organisms can be transported and Dr. Ferderbet ept 
his findings as indicating the need tor preventing 
tions. Individual room coolers could certainly b 
air conditioning operating rooms, according to D1 


derber, but he emphasizes that where mixtures 
from contagious or infectious cases might cause suttx 
difficulty, only the use of outside air would be warrai 
This holds true for conditioning intants’ nurseri 
ating rooms and contagious wards. Untortunat 
Dr. FKerderber, there is no guarantee that a patient 
nutted to a hospital lor a pure ly surgical condition 
not be in the incubative stage of a contagiou 
lherefore, Dr. Ferderber concludes that from his kn« 
edge the only exceptions to using 100 per cent outsicd 


air are the recovery wards (non-infected), resident 


wards (non-infected) and private rooms 
L.. R. Flook, Superintendent of Buildings and Grout 
University of Chicago, says that although their operati 
room system has provisions for recirculation, they 
recirculate the air but use 100 per cent outside ai 
Anesthetic gases are piped to these rooms and the 


likes to feel that all of the air introduced to the 
is from the outside and is exhausted t 


f 


not re-used. Some of these gases are 
inflammable or explosive nature. Relative humiditi 
55 to 60 per cent are maintained to prevent the 
of static electricity sparks 

The Heating, Ventilating, Air Conditioning Guide 
the American Society of Heating and Ventilating | 
neers states that copious ventilation, from six to twelve 
air changes per hour, is necessary to preclude accu 
lations of explosive mixtures and reduce the concentt 
tion of anesthetics below the physiologic threshold 
that the surgeons and personnel will not be affected. The 
Guide also states that air conditioning systems shoul 
operate without recirculation during anesthesia 

Charles F. Neergaard, hospital consultant, advises that 
in operating and delivery rooms he always recommend 
100 per cent outside air, although in nurseries and pa 
tients’ rooms and wards a certain amount of recirculat 
air is permissible. However, this is for rooms where 
individual room units are used. 

In Mr. Neergaard’s judgment, it is unsound practic 
to recirculate air between rooms and wards because thet 
is a danger of carrying cross infection. In the present 


litioning Mi 
Neergaard says, he does not feel that it is economical] 


stage of the development of central air con 
sound to air condition an entire hospital. He says that a 
a rule he makes provision for air conditioning opt rating 
rooms, delivery rooms and nurseries from a central co1 
pressor, with individual units of the portable type for the 
rooms where patients require or can afford the extra 
charge for them. 
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How a Duet Is Designed 


HERE has been considerable discussion among 

several readers of HPAC as to the correct design 

for an air duct, a subscriber in the engineering 
department of an industrial plant writes. Consider, (he 
says), that a fan is delivering a quantity Q of air to a 
horizontal rectangular wooden duct of 100 ft length. It is 
desired that this air be blown out of equal sized uniformly 
spaced nozzles along the entire base of the duct. The 
velocity out of each nozzle should be constant and equal 
to 1000 fpm. How, he asks, should the duct be designed ? 


There are two recog- 
(a) For uniform air 


Reply BY SAMUEL R. Lewis*- 
nized methods of designing ducts: 
velocity throughout their length. (b) For uniform 
pressure drop per foot of length. 

Method (b) is the scheme employed by most design- 
ers since it can be used usually with greater facility. 
With either method, the air velocities employed must lie 
within certain reasonable limits to obtain noise control, 
avoidance of vibration in the duct structure, etc. These 
limits have been established through experience and 
should be applied with judgment. 

Both methods are illustrated with the following ex- 
amples, using the data suggested above and completed 
with certain necessary assumptions: 

Constant Velocity Method—It is assumed that five 
outlets, each delivering 2000 cfm, are required. Assume 
that a uniform velocity of 1000 fpm shall be employed. 
The steps shown in Table 1 are taken in order. 


Table 1—Example of Constant Velocity Method 


Torat 
Sec Sec Sec Sec Sec FRICTIONAL 
! B i D E RESISTANCE 
or Duct 

Cfm per section 10000 8000 6000 4000 2000 
Area required, sq ft 10 8 6 4 2 
Duct size selected 40x36 32x36 «024x360 24x24) 0 24x12 
Equivalent round duct | 

diam., in 41.7 37.3 32.2 26.4 18.5 
Friction loss per 100 ft, | 

in. of water 0.035 0.042 | 0.052 0.07 0.1 
Friction loss per 20 ft length 

of section, in. water 0.007 0 0084 0.0104 0014 002 0 0598 
Or, if duct size selected 

should be 60x24 48x24 36x24 24x24 24x12 
Equivalent round duct | 

diam., in 40 9 37.0 32.2 26.4 18.5 
Friction loss per 100 ft, 

in. of water 0 04 0.045 | 0 052 | 0.07 0.1 
Friction loss per 20 ft length 

of section, in. water 0.008 0.009 | 00104 0.014 0.02 0.0614 


Constant Pressure Drop Method — Utilizing the 
standard air friction chart, selecting the uniform resist- 
ance of 0.05 in. per 100 ft duct as being within the limits 
of allowable total pressure drop of the duct system and 
of allowable air velocities, the steps following are taken 
in chronological order in Table 2. 


Table 2—Example of Constant Pressure Drop Method 


Sec Sec Sec Sec Sec 
A B C D 
Equivalent round duct diam., in 39 2 36 32.6 28 21.8 
Duct size selected a S$5a24 46x24 | 37x24 | 27x24 | 22x18 


*®Selected from a table of equivalent duct sizes for equal resistance. 


‘Consulting Mechanical Engineer. Member of Board of Consulting and 
Contributing Editors 





How a Duct Is Designed 

(Answer to a Reader’s Question) 
There has been considerable discussion among sever» 
readers of HPAC as to the correct design for an air duct 
writes a subscriber who asks how to go about designin, 
a horizontal rectangular wooden duct .... . Samuel R 
Lewis answers his question here. There are two reco; 
nized methods for designing ducts: (a) For uniform ai; 
velocity throughout their entire length; and (b) fo: 
uniform pressure drop per foot of length. Each of thes: 
methods is used in an example, the values for friction an 
equivalent duct sizes being read from the chart ani 
table in the Heating, Ventilating, Air Conditioning Guid: 
Factors for ducts of various materials are given 














The total resistance of the duct system then is eq 
lent to 0.05 in. per 100 ft & 100 ft = 0.05 in. 

The chart and table referred to are published in 
Heating, Ventilating, Air Conditioning Guide of 
American Society of Heating and Ventilating Engin 
and may be found in most standard texts and handb 
dealing with the subject of ventilating. 


KS 


These examples are developed by the use of the stand 
ard air friction chart for average construction of galvai 


ized steel ducts. For ducts of other material or const: 
tion the following factors are applied to the resistar 
thus determined. 


Material 
Perfectly smooth drawn tubing of metal or glass 
For smooth, straight galvanized steel ducts... 
For smooth concrete, wood, or light riveted sheet steel ducts 
For good brick, rough concrete, heavy riveted or spiral 
riveted sheet steel ducts. . 


‘ 


For a wood duct, therefore, the resistances as 
mined in the above examples would be, respectivel) 


1.1 @0606 ... : ; : 0.06578 
1.1 X 0.0614 ee 0.067: 
1.1 X 0.05 : . . 0.055 





A Method for Approximating the 
Steam Required for Heating Water 


In determining the amount of steam for heating 
building it is often necessary to make an estimate ol 
steam used for heating domestic service water. This 
then subtracted from the total steam used, the remai 
being the steam for building heating. 


According to Rex E. Hieronymus, General Super 
tendent of Aldis & Co. (who manage 20 Chicago bu! 


ings), the following method of estimating amouw 
steam for heating domestic service water in office | 
ings checks out quite accurately: The steam for heat 
service water for the months of June, July and A! 
is totalled, and this figure is equal to 21 per cent « 
annual steam requirement for water heating. 
method was formulated by the Illinois Maintenance | 
and has been found to apply where the yearly degree 
are around 6000, and where the water supply 1s 
open bodies of water (not wells). 


Heatinc, Preinc anp Am ConpirTroninc, APRIL. 


940 





» , ~ fe oe 2 ° ’ aa » 
Properties of Mixtures of Air and Saturated W ater Vapor 
for Barometric Pressures from 
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\ll tabulated values (except temperatures and pressures) 


LUT? 
Ty 


RAINS 
0 8405 
SAY 
0 9426 
0 9980 10 
1 056 
111 
1 182 
1.250 
1.322 
1 396 
1.475 
1 S55 
1 644 
1 6 
1 832 
1.932 
2 O88 
> 149 
> 265 
4 sAC 
2 S515 
> 64 
TRS 
934 
+ 090 
+ 2490 
3} 41 
+ 5905 
; 4085 


4.174 
4 382 
4 605 
4.832 
5 O71 
5 325 
5 586 1 
5 a59 1 
6.14 
6 44 
¢ 54 
O76 
413 
oe 
8 13 
8 518 
Rg 914 
328 
) 6l 
10.22 
10 68 
11.18 
11.68 
12 20 
12.76 
13 34 
13 93 
14 54 
15 18 
15 86 
16.54 
17? 
18 02 
is ) 
19 60 
0) 43 
21 31 
2 21 
23.14 
24.11 
12 
6 18 
8 39 
’ 56 
30.77 
32 O4 
33.35 
44 0 
36.10 
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o4 
9 
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Barometric Pressure 29 In. of Mercury 
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Properties of Mixtures of Air and Saturated Water Vapor— (Continued) 
j Barometric Pressure 29 In. of Mercury 
All tabulated values (except temperatures and pressures) are quantities per pound of dry air in the mixture. 
ApsoLute Vv Entuaupy || ABsoLuTe > Sn 
Humiprry OLUME (Heat Content) = || Humipity VotumE | (Hear ¢ 
Temp| an ig | Day; Votume | Hum- Water Am- || Teme) Day| Votume | Hum- |” Water 
Dec : Air | Increase i | 106lw Vapor Vapor Dec Arm INCREASE 1D 1061w Vapor 
Faux | Pounps | Grains | Cu | or Hump | Spre- Bru Mrxture || Fanr| Pounps | Grains | Cu | or Humip | Spe- 
Fr Am CIFIC | Bro || Fr Air CIFIC 
Per Cent | Heat | Per Cent | Heat 
t w wo &% s ‘ hy h ee ee ie s* 
1 ee 2S. 4 Bx BS oe SES OE OK ES BOE SK A es Ss ee 
| | 
120 |0.08417 589. 2/15. 08) 13.49 0.2779 89.30 93.74 122.54 160 0.3125 2187.4 }16.12) 49 88 | 0.3806) 331.55 | 
121 . 08688 608 .2}15.10 13.92 2791 92.18 96.78 125.82 | 16 3239 2267.5 116.54 51.70 3858) 343.69 | 
122 | .08963 627.4)15.13 14.36 2803 95.10 99 89 129.17 | 162 3360 2351.7 16 17) 53.61 3912; 356.44 
123 | .09252 647.7/15.15 14.82 2816 98.17 103.15 132.67 163 3485 2439 2 116 19) 35.60 .3968) 369.72 | 
124 09548 668 .4/15.18 15.30 2830; 101.31 106 49 136.25 || 164 . 3616 }2531.3 16.22 57.70 .4027| 383.67 
' 
125 |0.09856 689.9]15.21| 15.78 | 0.2844) 104.57 109.97 139.97 165 |0.3754 |2627.6 lie 25, 59.88 0.4089} 398.27 | 
126 | .1017 712.1]15.23} 16.29 2858, 107.94 113.55 143.79 || 166 | .3899 [27292 |16.27| 62.19 .4155| 413.66 | 
127 .1050 735 .1)15.26 16.81 2873; 111.42 117.25 147.73 || 167 .4050 |2835.1 16 30 64.60 .4223| 429.73 | 
128 | .1084 758.7)15.28 17.36 2888; 114.99 121.06 151.78 || 168 .4211 |2947 .4 16.32 67.14 .4295| 446.74 | 
129 | .1119 783 .1/15.31 17.92 2903; 118.69 125.00 155.96 | 169 | .4378 3064.5 116.35 69 80 4370, 464.48 
130 |0.1155 808 .8)15.34 18.49 0.2920; 122.59 129.16 160.36 || 170 |0.4555 |3188.3 /16. 38) 72.61 0.4450; 483.25 
131 | .1193 834.9]15.36| 19.09 2937| 126.55 133.38 164.82 || 171 | .4741 [3318.4 |16.40| 75.56 4533} $02.98 | 
132 | .1230 861.1/15.39} 19.70 2954) 130.52 137.62 169.30 || 172 | .4938 [3456.4 16.43} 78.69 4622) 523.89 | 
133 .1270 | 889.3/15.41 20.33 2972) 134.79 142.17 174.09 173 $147 |3602.7 ite 45 82.02 4716) 546.06 
134 | .1312 918.3)15.44 20.99 2990; 139.18 146.86 179.02 174 5367 3757.0 16 = 85.52 4815; 569.45 | 
135 |0.1354 | 947 .8)15.47 21.68 0.3009, 143.66 151.63 184.03 175 |0.5598 |3918.7 16 $1) 89.18 0.4919; 593.96 
136 | 1398 978.5/15.49 22.37 .3029; 148.32 156.61 189.25 176 | .5845 4091.6 16.53 93.10 5030; 620.17 
137 1444 1010.6/15.52 23.10 3050; 153.18 161.81 194.69 177 6108 4275.5 16.56 97.29 5149), 648.04 | 
138 | .1492 1044.1/15.54 23.86 3071; 158.25 167.23 200.35 178 | .6386 4470.5 116.58) 101.7 .5274| 677.60 | 
139 | .1540 1078 .0)15.57 24.63 3093) 163.39 172.73 206 .09 | 179 | .6685 4679.2 16.61; 106.4 .5408; 709.23 
| 
140 |0.1590 1113.3|15.60 25.44 0.3116] 168.74 178.44 212.04 | 180 (0.7005 4903.8 16.64) 111.5 0.5582} 743.27 | 
14i | 1642 1149.5)15.62 26.27 .3139| 174.24 184.32 218.16 181 . 7345 5141.8 16.66) 116.9 .5705; 779.35 
142 1697 1188 .2/15.65 27.14 3164) 180.09 190.58 224.66 || 182 7714 5399.5 16.69) 122.8 5871, 818.40 
143 | .1753 1226.9)15.67 28.04 3189) 185.96 196.86 231.18 || 183 8110 5676.9 16.71 129.0 .6049 860.45 
144 1811 1267.5)15.70 28.96 3215) 192.12 203 .46 238.02 | 184 8534 5973.9 16.74) 135.8 6240, 905 48 
145 |0 1871 | 1309 .8/15.73 29.93 0.3242} 198.52 210.33 245.13 | 185 |0.8994 6295.9 16.77| 143.1 0.6447; 954 27 s 
146 1935 | 1354.2)15.75 30.93 .3271| 205.26 217.55 252.59 | 186 |0.9488 6641.5 16.79; 150.9 .6670) 1006.7 | 1082 
147 2000 1399.7/15.78 31.96 a 212.15 224.92 260.20 187 |1.003 7018.2 16.82) 159.4 .6912) 1063.8 1143 
148 2067 1447 .0/15.80) 33.04 | .3330) 219.33 232.62 268.14 188 (1.062 7431.9 16.84) 168.8 7178; 1126.5 1211 
149 2137 —— 83 34.15 | .3361) 226.73 240.55 276.31 |} 189 (1.127 7887 .6 16.87; 179.1 .7471) 1195.5 | 1286 
| | | 
150 0.2211 1547 .4/15. 86) 35.32 0.3395; 234.53 248 .92 284.92 190 |1.198 |8386 0 16.90; 190.4 | 0 7791! 12711 | 1368 
151 | .2286 1600 .3)15.88) 36.53 3429) 242.57 257.54 293.78 191 (1.277 8936.2 16.92) 202.9 | 8145; 1354.5 1458 
152 | .2362 | 1653.6)15.91) 37.78 .3463 250.64 266.21 302 .69 192 |1.364 9545.9 16.95; 216.7 | "8537| 1446.9 1558 
153 | 2447 | 1712.8/15.93| 39.09 3501| 259.62 | 275.84 | 312.56 || 103 |1 461 10.229 |16 97| 232.1 | .8976) 1850.4 | 1670 
154 .2532 | 1772.5)15 "7 40.44 .3539| 268.66 285.55 322.51 || 194 |1.571 10,995 a 249.5 sate 1666.5 1796 
‘ por | 
15S |0.2621 1835 015.99) 41.86 0.3580) 278.13 | 295.7 | 332.92 195 (1 695 11,862 (17.03) 269.1 1.003 | 1797.9 1938 
156 | .2714 1899.7|16.01) 43.34 .3621| 287.93 306 .28 343.72 || 196 1.836 12,849 (17.05) 291.5 1.066 | 1947.6 2100 
157 | .2809 1966.6/16.04| 44.86 3664) 298.08 317.18 354.86 197 |1.998 13,988 (17.08) 317.3 1.139 | 2120.2 2287 
| 158 2910 2037 .3|16.06 46.47 .3710; 308.79 328.70 366 .62 198 (2.187 15,310 (17.10) 347.2 1.224 | 2320.6 2504 
159 | .3015 2110.6 16.09 48.13 | .3757| 319.90 340.65 378.81 199 <a 16,538 ee 375.0 1.303 | 2506.7 2706 
| ! | | | 
{ | | 200 |2.673 | 18,711 |17.16) 424.1 1.443 | 2836.1 | 3063 
; = I ss a ‘ ana ae a iasna a So aT 
Explanation of Table and Its Use 
} rm - . . . . . —_— 7 nd 
lables of the psychrometric properties of air for the normal h= s"t + 1061w 


; barometric pressure of 29.921 in. have been used for a variety 
of pressures. However, there are many localities where the 
tables for normal pressure cannot be used because the average 
barometric pressure is considerably lower. In addition, there 
are times in experimental work where errors may result because 
the variation in barometric pressure is neglected. For these 
reasons, tables of the psychrometric properties of air have been 
prepared for barometric pressures from 22 in. to 32 in. of 
mercury in | in. intervals. With the aid of these tables, accurate 
computations can’ be made under all conditions. 

With a few exceptions, the tables are arranged and used in 
the same manner as the table for the normal barometric pressure 


where s” is the humid specific heat of a saturated mixt: 
dew point temperature; w is the absolute humidity in |b 
dry bulb temperature; and fA is the true enthalpy in Bt 
of dry air in the mixture 


By means of this formula, the true enthalpy of an 
mixture can be computed quickly if its dry bulb and d 
temperatures are known. 

Values of s”, the humid specific heat of air correspond 
any given dew point temperature, are tabulated in col 
Values of 1061w corresponding to the dew point temp: 
are tabulated in column 7. 


es 


At it tt 





of 29.921 in. of mercury (14.696 Ib per sq in.) published in 
HeatinG, Prpinc AND Atk CoNDITIONING, January, 1938. The 
columns giving the vapor pressure of moisture and the sensible 
heat of air are omitted in the new tables because these values are 
the same as those given in the table for normal barometric 
pressure. In addition, one column that did not appear in the 
table for normal pressure appears in the new tables. This is 
column 7 and is headed 1061w. The values in this column are 
of use for quickly computing the true enthalpy (total heat) of 
an air-vapor mixture. For a further discussion of this point, see 
the January, 1938, HPAC. The quickest way of computing the 
true enthalpy of an air-vapor mixture is to use formula 3) of 
the January, 1938, article. This formula is 
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Example: Find the actual enthalpy of a quantity of au 
dry bulb temperature is 90 deg and its dew point tempe 
65 deg. Barometer is 29 in. of mercury. 

Solution: Referring to the table, for a dew point tem) 
of 65 deg, s” — 0.2462, and 1061w — 14.49. 


h= s” t + 1061w 
= 0.2462 Kk 90 + 14.49 
= 36.65 Btu per Ib of dry air, actual entha! 


Tables for barometric pressures from 22 to 28 in 
have already been published. The table for 29 in. is ¢ 
the preceding page and above. 
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Chapters in 29 cities are carrying on effective work in these communities and 
every ASHVE member in these cities can and should participate. The local 
officers need 100 per cent cooperation. The Society's executive officers, President 
Giesecke, First Vice-president Fleisher and Second Vice-president Eastwood are 
making official visits to 15 chapters during March and April. 
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The Washington Chapter members say, “We want you in Washington June 
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ATLANTA: Organised, 1937. Headquarters, Atlanta, Ga. 
Meets, First Monday. President, T. T. Tucker, 260 Peachtree 
St. N. W. Secretary, L. F. Kent, P. O. Box 1673. 


CINCINNATI: Organised, 1932. Headquarters, Cincinnati, 
O. Meets, second Tuesday. President, H. E. Sproutt, 1005 
American Bldg. Secretary, W. H. JUNKER, 6068 Dryden Ave. 


DELTA: Organized, 1939. Headquarters, New Orleans, La. 
President, G. E. May, 317 Baronne St. Secretary, F. G. Burns, 
317 Baronne St. 


GOLDEN GATE: Organised, 1937. Headquarters, San Fran- 
cisco, Calif. Meets, First Tuesday. President, G. M. Simonson, 
74 New Montgomery St. Secretary, J. A. Hirt, 245 Market St. 


ILLINOIS: Organised, 1906. Headquarters, Chicago, Ill. 
Meets, Second Monday. President, Tom Brown, 1805-27 N, 
Kostner Ave. Secretary, M. W. BisHop, 228 N. La Salle St. 


IOWA-NEBRASKA: Organised, 1937. Headquarters, 
Omaha, Neb. Meets, Second Tuesday. President, T. R. Joun- 
SON, 818 Hubbell Bldg., Des Moines, Ia. Secretary, Perry 
La Rue, 629-3rd St., Des Moines, Ia. 

' 

KANSAS CITY: Organized, 1917. Headquarters, Kansas 
City, Mo. Meets, Second Monday. President, A. D. Marston, 
1330 Baltimore. Secretary, Harry Norrserc, Jr., 914 Campbell 
St. 


MANITOBA: Organised, 1935. Headquarters, Winnipeg, 
Man. Meets, Third Thursday. President, G. C. Davis, 307 
Power Bldg. Secretary, IVAN McDonatp, 44 Princess St. 


MASSACHUSETTS: Organized, 1912. Headquarters, Bos- 
ton, Mass. Meets, Third Tuesday. President, H. C. Moore, 
Massachusetts Institute of Technology, Cambridge. Secretary, 
C. M. F. Pererson, 77 Massachusetts Ave., Cambridge. 


MICHIGAN: Organised, 1916. Headquarters, Detroit, Mich. 
Meets, First Monday after the 10th of the Month. President, 
W. C. RANDALL, 2250 E. Grand Blvd. Secretary, W. H. Ov», 
1761 Forest Ave., W. 


MINNESOTA: Organised, 1918. Headquarters, Minneapolis, 
Minn. Meets, Second Monday in Month. President, F. C. 
WINTERER, 300 Broadway, St. Paul, Minn. Secretary, H. M. 
Betts, 213 City Hall, Minneapolis, Minn. 


MONTREAL: Organised, 1936. Headquarters, Montreal, 
Que. Meets, Third Monday. President, C. W. Jounson, 630 
Dorchester St., W. Secretary, F. G. Phipps, 5431 Earnscliffe 
Ave. 


NEW YORK: Organised, 1911. Headquarters, New York, 
N. Y. Meets, Third Monday in month. President, O. O. Oaks, 
119 Oakridge Ave., Summit, N. J. Secretary, T. W. Reynotps, 
100 Pinecrest Dr., Hastings-on-Hudson, N. Y. 


NORTH CAROLINA: Organized, 1939. Headquarters, 
Durham, N. C. President, R. B. Rice, University of North 
Carolina, Raleigh, N. C. Secretary, T. C. Cooxe, 400 E. Pea- 
body St., Durham, N. C. 














NORTH TEXAS: Organised, 1938. Headquarters, ()a\\a: 
Tex. Meets, Second Monday in Month. President, L. S 
BERT, 1314 Liberty Bank Bldg. Secretary, T. H. Ansp» 
702 Tower Petroleum Bldg. 


NORTHERN QHIO: Organised, 1916. Headquarters, 
land, O. Meets, Second Monday. President, H. E. Werze: 
Carnegie Ave. Secretary, C. M. H. KAercHer, 3030 Eucli 


OKLAHOMA: Organised, 1935. Headquarters, Ok! 
City, Okla. Meets, Second Monday. Secretary, S. L. Ri 
321 N. Harvey Ave. 


ONTARIO: Organised, 1922. Headquarters, Toront 
Meets, First Monday in Month. President, H. D. Henion 
Davenport Rd. Secretary, H. R. Roru, 57 Bloor St., W 


OREGON: Organised, 1939. Headquarters, Portlai 
Meets, Thursday after First Tuesday. President, J]. D. Ky 
926 Failing Bldg. Secretary, C. EF. HEINKEL, 304 Selling 


PACIFIC NORTHWEST: Organised, 1928. Headgu 
Seattle, Wash. Meets, Second Tuesday in Month. PP) 
R. O. Westey, 334 Boren Ave., N. Secretary, H. T. Gey 
324-1411 4th Ave. Bldg. 


PHILADELPHIA: Organised, 1916. Headquarters, 
delphia, Pa. Meets, Second Thursday in Month. Presid 
R. F. Huncer, 220 South 16th St. Secretary, Epwin |! 
560 North 16th St. 


PITTSBURGH: Organised, 1919. Headquarters, Pitts! 
Pa. Meets, Second Monday in Month. President, F. ( 
InTOSH, 1238 Brighton Rd. Secretary, T. F. Ro 
Carnegie Inst. Tech. 


ST. LOUIS: Organised, 1918. Headquarters, St. Louis 
Meets, First Tuesday. President, R. J]. Tenkonouy, 3650 S 
Blvd. Secretary, C. F. Borster, 101 E. Essex, Kirkwood 


SOUTH TEXAS: Organized, 1938. Headquarters, Houston 
Texas. Meets, Third Friday. President, C. A. Mckti»> 
913 United Gas Bldg. Secretary, D. S. Cooper, 2615 Fannin St 


SOUTHERN CALIFORNIA: Organized, 1930, Headquar! 
Los Angeles, Calif. Meets, Second Tuesday in Month. Pr 
J. F. Parx, 1234 S. Grand Ave. Secretary, E. P. Wet 
E. Eleventh St. 


WASHINGTON, D. C.: Organised, 1935. Headgu 
Washington, D. C. Meets, second Wednesday in Month 
dent, T. H. Urpaut, 726 Jackson Pl, N. W. Secretary, P 
LouGHRAN, Jr., 4513—49th St., N. W. 


WESTERN MICHIGAN: Organised, 1931. Headqua 
Grand Rapids, Mich. Mects, Second Monday in Month 
dent, B. F. McLoutnu, 135 Gunson St., E. Lansing, Mich 


retary, C. H. Pesterriecp, Mich. State College, E. Lansing, \ 


WESTERN NEW YORK: Organized, 1919. Headqua 
Buffalo, N. Y. Meets, Second Monday in Month. President 
L. P. Saunpers, 507 Pine St., Lockport, N. Y. Se 
H. C. Scuarer, 45 Church St., Buffalo, N. Y. 


WISCONSIN: Organized, 1922. Headquarters, Milwauke' 
Wis. Meets, Third Monday. President, H. C. Frentzer, 4) 
N. Wildwood Ave. Secretary, W. A. Ouweneet, 801 Marshall 
Ave., South Milwaukee, Wis. 
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etermination of Cloth Area for 
Industrial Air Filters 


By Charles E. Williams*, Theodore Hatch**, Leonard Greenburg*** 


(MEMBER), New York, N. Y. 


OR the effective removal of microscopic as well as 
coarser dust particles from the air in industrial 
exhaust systems air cleaning equipment of the 
cloth filter type is widely used. From the standpoint of 
leaning efficiency and capacity to work against widely 
varying dust loads ahd great ranges in particle size the 
cloth filter has many advantages. 
The design of industrial cloth filters with respect to 
compactness, tight construction, effectiveness of cloth 


( 


cleaning, ease of inspection and maintenance and other 
details, has been highly developed by the manufacturers 
and for most problems it is only necessary to select a 
stock unit of the proper size to give satisfactory opera- 
tion. To the user of such equipment, therefore, the ques- 
tion of greatest importance is the size or cloth area 
required for successful results. 

The area of cloth required in an industrial air filter is 
determined in the main by two values; the rate of air 
flow (cubic feet per minute) through the exhaust system 
in which it is to be used and the rate of filtration required 
for satisfactory filter operation. The filtering velocity 
varies in general practice between 1.5 fpm and 5.0 fpm 
with a most common value of 3.0 fpm, velocities within 
this range having been determined by experience to give 
the desired results. One notes, however, that this expe 
rience has not been reduced to its fundamental terms and 
expressed quantitatively. 

rhe requirements of good filter performance are 

1. The efficiency of air cleaning must be high enough to meet 
the specifications of the particular installation with respect to the 
permissible dust concentration in the discharged air. 

2. The resistance to air flow through the filter shall not 
exceed the maximum value which was used in making the origi- 
nal calculation for determining the size and capacity of the fan. 
When the filter resistance exceeds this value, the rate of air flow 

creases, perhaps below the safe limit for effective dust control 

3. The maximum filter resistance shall not be Jeveloped be- 

re the end of the specified time of operation between cleaning 
periods, as for example, one working shift. 

‘. The maximum resistance allowed for in the design shall 

nsistent with reasonable power consumption and shall also 


be kept below the danger point from the standpoint of loss of 


‘ 
hylt 


ering efficiency and good filter maintenance. 

With respect to the first of these criteria, one may 
say that the cloth specifications and the design of com 
mercial filters have been developed to meet the modern 
standards of industrial hygiene which require a high 
eficiency of air cleaning. Limited studies indicate that 


4] . “oe i Saat . 
e cleaning efficiency does not vary significantly with 
e filtering velocity per se; satisfactory results having 
F nt Industrial Hygiene Mechanical Engineer, Div. of Industrial 
o tate of New York Dept. of Labor : é , 

‘ ate Dust Control Engineer, Div. of Industrial Hygiene, Stxte of 


ew York Dept. of Labor 
ctor, Div. of Industrial Hygiene, State of New York Dept. of 
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been obtained under certain conditions with velocities 
up to 40 fpm. The filter operation is, however, influenc 

by the pressure drop across the cloth. When the r 

sistance becomes too great, the dust deposit whic! 

the actual filter breaks and allows d 
through. 


st particles to pas 
The safe maximum filter resistance is not 
fixed value but varies with the kind and size of particl 


in the dust deposit. With rock dust the authors obtained 
high filtering efficiency with resistances up to 12 


water gage, a figure that is rarely met with in industria 
filter installations, since it represents an excessive wast 
of power and requires heavy construction of the filter 
house. 

Experience in the held has led to the general accep 
tance of 3 in. water gage as the maximum filter resist 
ance for good operation. This figure, which i 
maintained at filtering velocities for the most part w 
the range of 1.5 to 5.0 fpm, represents a compromis¢ 
between the initial cost of the filter, on the one hand 
and annual cost of power consumed by the filter an 
cost of filter maintenance, on the other. It is well below 
the danger point of cloth failure and loss of efficiency) 
for most dusts. 


Referring to the four basic requirements for good 


filter operation cited above, one sees that these may b 
reduced to the one criterion of filter resistance and thy 
problem of filter design becomes one of determining the 


cloth area such that the resistance does not increase 
beyond 3 in. water gage or some other acceptable maxi 
mum value within the operating time between cleani: 
periods which is fixed by the plant schedulk 

1 


Thus, the maximum resistance and the cleaning inte 


~ 


' ‘ 


val should be specified by the purchaser from which th 
filter area should be determined. At the present time 
this cannot be done because of the lack of essential data 
concerning the resistance characteristics of different in 
dustrial dusts and loadings that are 
industrial exhaust systems. 

Present empirical methods of selecting cloth area may 
result not only in undersize filters but also in units that 


encountered in 


are needlessly large and costly. For example, two clot! 
filter installations when recently tested were found to 
develop resistances of 5.0 in. and 0.5 in. water gage 


gag 
after 4 hours and 6 days of operation respectively. The 
velocity of filtration was approximately 2.0 fpm in the 
first case and 3.0 fpm in the second and the loading was 
about the same in both systems. There was great dif 
ference, however, in particle size of the collected dust 
the higher resistance being associated with the finer 
material. Failure to take this into consideration resulted 
in an undersize filter in the one case and one which was 
unnecessarily large in the second. 


In the discussion which follows the fundamental rela 
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tionship which is involved has been developed, and also 
reported in preliminary form are the resistance coeffi- 
cients for certain industrial dusts. The extension of this 
method of approach to the study of actual field installa- 
tions will provide some of the design data now lacking 
and thus insure more satisfactory results. 


Filter Resistance 


For a given filter with a fixed dust load, the resistance 
to air flow varies directly with air velocity, since the 
flow is streamline in character. For a complete expres- 
sion of the relationship between filter resistance and 
filter operation, however, one must consider several 
additional factors including the size and shape of the 
dust particles caught on the filter, the packing charac- 
teristics of the dust (denseness of the dust layer) and 
the amount of dust on the filter at the end of any given 
period of operation. 

In addition, the viscosity and density of the air affect 
the resistance. Fundamentally, the relationship is the 
same as that involved in chemical filtration, or the flow 
of fluids through beds of granular materials. Many 
filtration equations have been developed which vary in 
their details although all originate from Darcy's well- 
known formulation. Among the most recent of these 
is that presented’ in 1933 which has the following form: 


ko A-~* (1— a)? 
H,—H, - H — v l. ( ) . _—— . 2 
g p V a® 


where Hs loaded filter resistance, feet of fluid (air) 


H, = initiai cloth resistance, feet of fluid 
HT = increase in resistance due to dust load, feet of fluid 
1 = depth of dust deposit on filter, feet 
k = coefficient 
g = acceleration due to gravity 
“ = air viscosity, English units 
p = air density, pounds per cubic foot 
v = average filtering velocity = rate of air flow ~ ef- 
fective filter area, feet per second 
V/A = ratio of volume to surface area of the dust particles 
on the filter, feet 
«x = porosity of the filter bed = volume of voids — 


total or bulk volume of dust. 

The depth of the filter bed, in the above equation, may 
be expressed in terms of the weight of dust per unit of 
cloth area and the density-and porosity of the dust as 
follows: 


on 


pe 
i= —- 
pla 
where w = weight of dust on the filter per unit of cloth area, 
pounds per square foot 
p’ = real density of the dust, pounds per cubic foot 


This expression may be further modified to include the 
time factor by substituting for w the following: 


L. t.v. 
ee 
7000 
where L = loading of dust coming to the filter per unit of air 
volume, grains per cubic foot 
t = elapsed time of operation in seconds during which 


the filter resistance increased H feet 
With these modifications, the complete relationship be- 
comes : 


ku AX*® (l—a«)* wl 
H=—:-—-(— ) -———.— 
g-?p V o* 7000p! 
This equation shows that the resistance varies directly 
with kinematic viscosity of the air, with the dust load 
1Fundamental Factors Governing the Stream Line Flow of Waiter 


Through Sand, by G. M. Fair and L. P. Hatch. Trans. Am. Wat. Wks. 
Assn., 1938, 25, 1551.) 
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per unit air volume and with time of operatic, ay, 
inversely with the density of the dust. It also 
with the square of the filtering velocity and in 
with the square of the particle size as measured } 

Of particular interest is the effect of porosity 
appears in the equation as a complicated ex). 
function of great sensitivity. According to this fu 
a slight change in porosity as for example, fron 
0.42, causes a considerable decrease in the filter 
ance, amounting to 23 per cent in the example cit: 
cannot measure « directly since the depth of lx 
indeterminate. Hence, the porosity factor has nm 
titative value in the equation. The example, ly 
demonstrates its great importance in determini: 
filter resistance. The porosity of the dust deposit 
significantly in practice. For crushed rock of fair! 
form size and shape the porosity falls within th 
of 0.38 to 0.44. If the uniformity of size is | 
porosity is reduced since the fine particles lodg« 
interstices between the large particles. Particle shay 
also important ; irregular fluffy particles do not 
closely as grains of flat or round shapes. Mate; 
which are moist or greasy tend to pack more t! 
materials which in certain cases have been fou 
carry electrostatic charges which tend to ke 
particles apart. The condensation of water vapor 
filter bed closes the voids in the deposit and increase: 
the resistance greatly. This occurs when moisture-| 
air is cooled in passing through the filter. Thus, 
pheric conditions and the moisture content of th 
play an important part in filter operation 

The importance of particle size in deter 
resistance is indicated by the fact that the |’ 
is squared in the equation. This explains in part 
materials of extremely fine size, such as lampbla 
lead oxide, are difficult to filter and why wood dust 
grain dust on the other hand are relatively easy t 
by filtration. 

A primary separator installed ahead of the fit 
moves part of the dust load before reaching th 
and thus reduces the filter resistance for a giver 
dust load. It is interesting to note, however, 
benefit derived therefrom is not directly proportional 
the reduction in the filter dust load, owing to th 
that the particle size of the material passing throug! 
primary separator is considerably smaller and as 
sequence has a much greater inherent resistanc 
the original material. 

For example, in one installation with 93 pet 
removal in the primary separator it was found ¢! 
reduction in the filter resistance was only 30 pet 
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Fig. 1—Diagrammatic outline of experimental filler 
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Fig. 2 


Experimental filter 


as compared with its resistance without primary separa 
tion, that is to say, with a loading 14 times as great. 
Thus, the inherent resistance of the filter dust after 
primary separation was ten times greater than that of 
the original mixture. Under certain conditions the use 
of primary separation may even be carried too far, as, 
for example, when the resulting fine material adheres to 
the cloth in greater amounts than would be the case when 
coarser particles are also present, thus losing the ben 

ficial effect of self-cleaning which limits the filter loading. 


Experimental 


It is clear from the foregoing that the selection of the 
required filtering velocity depends upon several factors 
in addition to the kind of material to be collected. It 
appears from the equation that one material is different 
from another only in the degree to which the size and 
porosity values differ. The loading and specified time 
of operation are also of importance and must be con 
sidered in any problem. 

Owing to the difficulty of determining « and V/A 
for a given material, it is best to combine these with 
the coefficient & into one resistance coefficient, r, thus 
simplifying the equation to the following : 


rLTV* 
he —h, = h —rVw=—=— 
T7000 
he, hy and h are expressed in inches water gage 
r = specific resistance of the dust, inches water gag 
per pound dust per square foot cloth area pet 
feet per minute filtering velocity 
L dust load in air coming to filter, grains per cubic 
foot 
[ time in minutes for filter resistance to increase / 


inches water gage 
filtering velocity, feet per minute 
"his paper reports in preliminary form some values 
e resistance coefficient for certain industrial dusts 
These values 


of 


and jor different sizes of the same dust. 
are jor room-dried material. 
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The apparatus employed for these tests is shown in 
Figs. 1 and 2. It consists of five essential parts: a 
constant-feed device; a means for breaking up 
gates and dispersing the dust; elutriating towers for con 
trol of particle size ; the test filter and the exhaust pump ; 
and air-flow The constant-feed apparatus, A 
employs a slow speed belt conveyor, B, which draws a 
ribbon of dust from the storage hopper, C. The cross 
sectional area of the ribbon is reduced to a constant valu 
by passing through a fixed opening, D, the excess dust 
The capacity of the 


' 


apparatus can be varied over a considerable range with 


meter. 


falling into discharge chutes, &£. 


a lower limit of approximately 0.5 g (gram) per minute 
for rock dust. The dust falls off the belt into a funnel. J 
The dust 


is picked up in the air stream and conveyed pneumatic 


which serves as the air inlet to the test filter. 


ally to the disintegrating impinger, G, which operates at 
approximately 20,000 fpm with the impinging plate 


about % in. from the end of the nozzle. This serves 
effectively to break up the flocculated dust and insures 
a uniform dispersion in the air. The dust-laden air next 
passes through one of the four elutriating towers, H, in 
which the vertical velocities are respectively 4000 fpm 
(no size separation), 60 fpm, 20 fpm and 4 fpm when 
the volume rate is 2.0 cfm. At the three low velocities 
the theoretical maximum sizes of particle lifted (silica) 
are: YOu, 45n and 20 


spect to particle size is next conveyed to the test filter 


The dust thus limited with re 


I, which has a long tapered inlet, J, to insure a uniform 
deposition of dust over the entire area of the filter. The 
test cloth, which is easily removed, is supported by means 


of a second piece of cloth, stretched tightly to prevent 


sagging which was found to affect the resistance The 
cloth is mounted horizontally so that no dust falls off 
during a test. Pressure taps on either side of the filter 
are connected to a water manometer, A, to indicate the 
hlter resistance. 

Air flow through the apparatus is produced by means 
with a capacity of 


This high 


pressure 


of a positive displacement pump, L, 
3 cfm against a resistance of 3 in. mercury 
resistance pump is necessary because of the 
An orifice and 
manometer, 417, measure the rate of air flow through the 
filter. The filter area is 0.2 sq ft and the rate of air flow 
commonly set at 2.0 cfm, giving a filtering velocity of 
10 fpm. 

The procedure for running a test was as follows: A 


loss through the disintegrating nozzle. 


clean and weighed filter disk is placed in the apparatus 
the storage hopper filled with the test dust and conne 
tions made to the proper elutriating tower. The pump 
the flow adjusted to 2.0 cfm and the initial 
After this the constant feed device 
is started and the time recorded. 


is started, 
resistance recorded 
The change in resist 
ance with time is noted at two minute intervals and the 
test continued until the filter resistance has increased to 
approximately 8 in., the rate of air flow being kept con 
stant at 2.0 cfm during the run. At the conclusion of 
the test the filter cones are carefully separated and the 
cloth removed and weighed. 

The coefficient r is calculated directly from the test 
data in the manner illustrated by the following example 


lest dust: Granite >20 mesh 


Elutriation tube used: none 
Test period: 20 min 
Rate of air flow 32 cfm 
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Filtering velocity = 10 fpm = IV’ 
Initial filter resistance = h, = 0.4 in. 
Final filter resistance = hr = 7.0 in. 


Weight cloth, loaded = 48.44 g 
Weight cloth, clean = 11.04 g 


Weight dust deposit = 37.4 g = 0.412 lb per square foot = w 


From these data, 7 is determined as follows: 


h 7.0 — 0.4 
r= — = ————- = 1.6 in. water gage. 
wl 0.412 X 10 


Results 


In the early part of the study special observations 
were made to test the validity of the fundamental equa- 
tion with respect to the linear function of velocity and 
loading. For this purpose a series of tests was made 
with a given dust but different loadings and for filters 
with fixed dust loads the resistance-velocity relationship 
was observed over a range of velocities. 

The data plotted in Fig. 3 show how the filter resis- 
tance increases with time of operation. The increase is 
approximately uniform and since the rate of feed of dust 
was constant this indicates that the filter resistance 
varies directly with the weight of dust deposited on the 






isd 


Resistance - Ing.w g: 
~ 


© 


20 


Time= min 
‘ig. 3—Filter resistance versus dust loading 


filter. Lines with different slopes were obtained with 
different dust loadings in the air but when the resistance 
values were divided by the corresponding dust loadings, 
a single line was obtained upon which all the points fell, 
thus demonstrating further that the filter resistance 
varies directly with the weight of dust deposited on the 
filter. 

The relation between filtering velocity (clean air) and 
hlter resistance is shown in Fig. 4 for three different 
filter loadings. Again, a linear relationship (45 deg line 
on log paper) in keeping with the fundamental equation 
may be noted. 

Relationships similar to those shown in Fig. 3 were 
obtained for the whole series of dusts and from these 
the value of. r was calculated for each test dust. The 
resulting values of the resistance coefficient r are pre- 
sented in Table 1 for different sizes of the several dusts, 
the size being indicated in a qualitative rather than a 
quantitative manner in this preliminary report. 

The data suggest a number of important points: 

1. The resistance coefficient increases many-fold when the 
particle size varies from coarse to fine. 

2. The resistance coefficient does not vary greatly among the 
several materials studied when these are compared at equivalent 
sizes.” 

3. These data explain why certain materials like lampblack 
are hard to filter. This difficulty is not inherent in the material 


but is due to the extremely fine size of the individ-al particles. 


“Note, however, that r is not corrected for variations in p'. 
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Table 1—Filter Resistance Coefficients for Certain Indu-:;j, 
Dusts* 
(Industrial cloth+type air filters) 


Particre Size 
Coarse Mepium: I 
MATERIAL 
| <20 Mesn <140 Mesu <375 Mesun ¢9%yp! <45y/) M20, ©), 
Granite. .... 2 2.20 19 8 
Foundry ..... } 0.62 1.58 3.78 
Gypsum... | “ 6.30 18 
Feldspar ‘te : 6 30 2 
Stone 0.96 6.30 
Lamp Black . 
Zinc Oxide ‘ 
Wood eee 6 30 
Resin (cold) . ; 0.62 25 
Oats 1.58 9 60 11.0 
Corn 0.62 1.58 3 78 & 80 


“Inches, water gage, per pound dust per square foot cloth pe: 
minute filtering velocity. 

»*Flecculated material not dispersed, size actually larger. 

©Theoretical size of silica; no correction made for mater 
other values of p'. 


There was some evidence of a low filtering efficiency 
lampblack, which suggests that the safe filter resistance 
material was exceeded during the tests. In practice, it 
necessary to establish a maximum filter resistance for ver 
materials (< 1 

It must be made clear that the resistance dat: 
reported were obtained in the laboratory and a1 
applicable to field problems except in a relative way 
can only say from these values that a given mater: 
a resistance coefficient equivalent to or different 
that of a standard dust like granite, for exampk 
estimate the behavior of this dust during filtration 
its relative value of r. It remains to make compa: 
field studies and thus secure values of r, for repres 
tive industrial installation. The collection of suc! 
requires only that filter resistance be determined 
beginning and end of a full operating period and 
the amount of dust collected during this run be meas 
If a primary separator is employed, the amount 


u) below 3 in. water gage. 


collected in it and its resistance should also be 
mined since it is necessary to know the benefit obt 
from the preliminary removal of the large particles 


Summary 


In the present paper an attempt is made to redu 
problem of determining the cloth area of industrial 
filters to its fundamental terms. Filtering velox 
shown to have little importance per se as a criteri 
filter operation and in its place emphasis is placed 
the maximum allowable filter resistance, a practical 
for which is fixed at 3 in. water gage. This 1 
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Fig. 4—Filter resistance versus filtering velocity 
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sents a compromise between initial filter cost and power 
and maintenance cost. It is well below the danger point 
with respect to safe filter operation for all dusts except 
those of extremely fine particle size, such as lampblack. 
For practical operation, the maximum allowable resis 
tance must not be reached until the end of the required 
period of operation between cleaning periods. Thus, the 
basic filter specifications are (1) maximum allowable 
resistance and (2) minimum operating time. It is sug 
vested that these should be specified by the purchaser 
of cloth filters and that the required filtering velocity be 
determined from the values thus fixed. 

fhe filter resistance is shown to be dependent upon 
several factors of which velocity of filtration is only one. 
Others of equal or greater importance are the particle 
size of the dust, the porosity of the deposit on the filter, 
and the loading of ‘dust. A resistance equation is pre 
sented in which these several factors are combined in 
their proper form. 

[he resistance coefficients for several industrial dusts, 
hased upon laboratory studies, are also given, They 
ire shown not to vary significantly among the several 
materials studied but to depend primarily upon the par 

le size of the dust. Within the range of sizes occurring 

ndustrial exhaust systems the coefficient was found 
vary many-fold. 





Atlanta Chapter Meets 


larch 4, 1040. The regular monthly meeting of the Atlanta 

Chapter was held at the Biltmore Hotel, where supper was 

rved preceding the meeting which was called to order by Pres. 

lr. T. Tucker. Following the reading of the minutes of the 

us meeting, which were approved as read, the minutes 

he Chapter Delegates Conference at Cleveland were filed 
with the secretary. 

The research committee reported that a research program 
t Georgia Tech has been approved by Dr. Brittain, and a project 

yw under discussion. S. W. Boyd reported on the smoke 
abatement campaign. A motion was introduced and passed 
requesting Mr. Boyd to consult Professor King with reference 
to the establishment of a speakers bureau in the Atlanta Chapter, 
to furnish speakers for smoke abatement meetings of local or 
ganizations. Members Koch, Gorbandt, Cole, Nolan, Kent, 
Boyd, Tucker, McCain and Dunn volunteered to serve on this 

mittee if established. 

Following a discussion on the possibility of a joint meeting 
with affiliated societies to hear a report from Professor King 
with reference to the smoke abatement investigation, F. | 
Laseter spoke on the application of natural gas to summer ai 

nditioning. 

r. J. Durrett, technical director of Atlanta Housing Author 

gave an interesting talk on some of the details and cost 
connection with the slum clearance program in Atlanta, 
was followed by adjournment. 


\rchitects’ and Engineers’ Classified Directory 


Publication of the first edition of a classified directory con 
ta g 2000 listings, over 200 of architects, engineers and build 
d nearly 400 building material manufacturers, distributors 

al mtractors, all having offices or permanent exhibits in the 
tects Building, New York, N. Y., has been announced by 
Stephen F. Voorhees, president, Architects Offices, Inc., owners 
building. The directory is distributed gratis to architects, 
rs, and other buyers in the building industry. This build 
ng, which houses the largest group of professional and business 
in the building industry assembled under one roof, also 


s the headquarters of 9 trade associations. 
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Michigan City Member 
Awarded 


Life Membership 


W. R. Stockwell 


William R. Stockwell of Weil-McLain Co., Michigan City, 


Ind., has been voted Life Membership in the Society by tl 
Council, 
Mr. Stockwell, born in | rie, Pa., joined the Society in 190 


as a Junior Member, and in 1903 was elected to Member gra 


Aiter attending the local high school, he completed the heatii 


Correspondence 5S 


and then attended New York Trade School, where he receive 


and ventilating course of Internatio 


his shop experience in steam fitting. His drafting experier 
was with J. D. Clarke, where he estimated and superint 


work in connection with the heating and ventilation of 


In 1901 he entered the employ of Lord & Burnham Co., Irvir 
ton-on-Hudson, N. Y., as salesman for low pressure, steam a 
hot water boilers. Shortly afterward he was placed in charg: 
of the boiler and heating department Spending more than 


years with that company he later became associated with 


J. H. McLain Co., Canton, Ohio. In 1921 this company 
absorLed by the Weil-McLain Co and their plant moved 
Michigan City, Ind., where Mr. Stockwell has remained 
since, as general manager of the manufacturing divisior 


Mr. Stockwell is now one of a rather limited group who 


el titled two a place on the rolls ot the society a a | te Met he 


Progress of Committee on Thermal Insulating 


Committee C-16 on Thermal Insulating Materials and it 
committees held a two-day meeting in Detroit March 7-8 
connection with the American Society for Testing Materials 
Committee Week his committee, under the chairmanship « 
!. H. Walker, Detroit, Technical Adviser of the Society's Con 
mittee on Research, has been actively working since its organiza 
tion in 1938, on a program for the formulation of test methods an 
specifications relating to industrial thermal insulating materials 
(except those used in the building and insulating refract 
helds. ) 

At its meeting the committee gave consideration to methods 
for determining the physical properties of preformed insulatio 
and also to tests for thermal properties, except thermal co 
ductivity, of all forms of insulation. The sub-committee responsi 
ble for flexible, blanket, loose-fill, and misceilaneous insulati 
also held a well attended meeting at which its program of work 
on this subject was furthered. 

Considerable progress has been made in the preparatior 
standard physical test methods for various types of insulatir 
materials. The tests under development cover procedures f 
determining compressive strength, flexural strength, impact re 
sistance, etc. It is expected that within the coming year thes 


methods will be ready for final approval by the committe: 


The committee on thermal conductivity which functions 


as a joint committee of the AMERICAN Soctety oF HEATING A> 
VENTILATING ENGINEERS, American 5 wty f Refrigeratu 
Engineers, National Research Council, and ASTM, also held 
a meeting at which its program of work was considered. T1 
joint committee is studying three different types of conductivity 
test, the guarded hot-plate method, the guarded hot-box method 
and the guarded-end cylinder method for testing cylindrical pip 
coverings. The test procedure by the guarded hot-plate method 


is practically completed 


263 

















Pittsburgh Experiment Station of the U. 


Bureau of Mines where the Research 
Laboratory of the AMERICAN Socrery oF HEATING AND VENTILATING ENGINEERS is located 


eat Gain Through Glass Blocks 


by Solar Radiation and ‘Transmittance 


By F. C. Houghten*, David Shore**, (MEMBERS), H. T. Olson*** and Burt Gunst7 
Pittsburgh, Pa. 


HE growing use of glass block in buildings pro- 

vided with summer cooling and air conditioning 

has made it increasingly desirable that acceptable 
design data on heat gain through such constructions be 
established. There has been emanating from the field such 
diverse information, that, even though some of it came 
from accredited research sources, it was deemed expedi 
ent that the ASHVE Research Laboratory, in the light 
of its disinterested position in the industry, make inde- 
pendent research to establish data on which both the 
public and the manufacturers could rely, completely and 
authoritatively. Having in our own Society representa 
tives not only from the technical schools of the country, 
but also from the manufacturing, engineering and con- 
tracting groups, organized into a Technical Advisory 
Committee to investigate any subjects pertaining to the 
use of glass in air conditioning buildings, the taking up 
of this matter at this time is proper and logical. Conse- 
quently, exhaustive research was started at the Society 
Laboratory with the latest and most complete equipment, 
from which the results indicated in this paper emanated. 
\ more detailed report covering additional phases of the 
subject will appear in the Transactions of the ASHVE. 
The study was made at the Research Laboratory in 
Pittsburgh in a two-room test house, Figs. 1 and 2, built 


*Director, ASHVE Research Laboratory 

**Research Engineer, ASHVE Research Laboratory 

***Research Engineer, ASHVE Research Laboratory 

tResearch Assistant, ASHVE Research Laboratory. 

Presented at the 46th Annual Meeting of the American Society 
or HEATING AND VENTILATING Encineers, Cleveland, Ohio, January, 1940 
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for the purpose on the roof of the Bureau of Mines 
house building. The design of the rooms and 
procedure were similar in many respects to those u 
an earlier Laboratory study' of sun radiation gain tl 
windows. Each room was about 7 ft x 7 ft x 8 ft 
inside, and was designed so as to provide for the 
tion of a 4-ft x 6-ft window panel in one side. T! 
house was built on a turntable so that these wi 
could be faced in any direction. The walls of eac! 
were well insulated, having an air to air transmit! 
coefficient of 0.06 Btu per square foot per hour 
degree Fahrenheit. They were painted aluminum 
outside to minimize the absorption of solar radiatiot 
in addition, the two sides and the top surface 
shaded from sun radiation by canvas placed on a 
work about 1 ft from these surfaces. The inside 
ceilings, and floors were painted white. Black c! 
cloth screens placed within the rooms intercepted 
radiation from the sun so as to make this heat gain 1 
diately effective in raising the air temperature 
rooms and therefore in the measured cooling load 
Although in the construction of the test house 
joints were made tight and then sealed in order to r 
infiltration to a negligible value, tests were made | 
carbon dioxide dilution method under different w 
conditions to determine the rate of infiltration for 
room. It was found that this rate did not exceed 0. 
'Studies of Solar Radiation Through Bare and Shaded Wit 


F. C. Houghten, Carl Gutberlet and J. L. Blackshaw. (ASHVI 
actions, Vol. 40, 1934, p. 101). 


> ) } 
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Fig. 1—Test house with glass block panels in position for test 





hange per hour. 
temperature difference observed for any test, this 
save a total heat gain for one room of 4.5 Btu per hour, 

0.19 Btu per square foot of glass. 

Each room was provided with a cooling unit, modified 
so that a constant volume of air was taken from within 
+ in. of the floor, 

hrough a by-pass, over the electric heaters, through an 
wxiliary fan and then dispersed into the upper part of 
he room through a conically shaped cheesecloth bag 


passed over the ice, or around it 


ith air velocities not exceeding 38 fpm at any point 
vithin 6 in. of any wall surface. The rate of cooling 
vas controlled by by-pass dampers operated from the 
utside of the room. The drip from the melting ice was 
ped to weighing buckets in the observation room and 
veighed at 20-min intervals. A thermostat within each 
room controlled a small electric heater, located so as not 

affect the ice meltage, in the air stream through the 


oling unit. This arrangement gave a lateral distribu 
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tion of cooled air near the ceiling w Wi ( wn 
downward to the floor. The rate of air change w 
justed 24,400 cu it per hour which was estimat 

give the most satisfactory relationship between air vel 
ity and air temperature difference betweer 

let. With maximum heat gain o1 

gave a temperature difference of 5.2 deg 


In conducting a test, the by gt damper in each « 


was adjusted to give a cooling rate a little greates 
the estimated heat gain. The heating capa 
electric heater was then adjusted to a value a little gre 


than necessary to maintain the uniform temperat 
sired. The thermostat then maintained this tempet 
by intermittent operation of an electric heate: he 
cooling load for each room was then take 

ence between the cooling measured by thx 

and the electric input, both of which were observed at | 
20-min intervals. As the cooling load changed throug 

out the day, the by-pass damper adjustment was change 


between the 20-min observation intervals 


The heat gain through the flo ( 
other than the rla was determined b { 
flow meters attached to thes areas, and the 
gain through the glass was determined as the ere 
between the total cooling load and the heat ¢ 
the other parts of the structure Phi : ( 
Nicl olls’ heat flow meters, al d the the rmocouplk C 
the temper ature of the air at the center of each cub 
the temperature gradient throughout the room, the 
and outside surface temperatures, and the air temperature 
6 in. from either side of the glass, were observ 
precision px iome+te ocated 1 ca yy bs« 
tion room. The solar radiation 1 th ré 
or the suns VS was obpsery Vv pote met l 
ol the emt set up ] | Lborat \ ( ete ( 
scribed in in Ca hier lab LOTY 7 ( ( 
radiation intensity impinging nort { le vertical 
glass surface w observed hb , ‘ ' 
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Table 1—Deseription of Glass Blocks Studied and Design Heat Gain Six different designs of glass blocks \, 
Data for a South Exposure tested, three made by each of two manu! 
é Desicn Heat Gain ror ers. All of the blocks were 734 in. x 73 
Brock Arr Space Avucust 1 at 4l pec N Lar 1s ee . : 43 ‘ + 
SuRFACES Sew pun. ee ot 3% in. which, with a 4-in. mortar joint 
Brock | Oursiwe | Insive NR Bag age an 8-in. x 8-in. wall area. Blocks of each 
Surrace | Surrace OurTer INNER — ce en a aiiened ‘: . . 
were made up into a 4-ft x 6-ft glass 
Max. Pr Max. P . : ne. a 
Sy ae a ee 4 panel in a wooden iframe. This frame c 
~ A | Smooth | Smooth | Vertical | Horizontal] 22.0 | 115.5 | 40.5 | 250.4 ing the glass panel could then be plac 
SES SIRE Be SE. ES”, SSR the opening in either room, fastened in 
B | Vegice’ | “ine' | Smooth | Smooth | 19-8 | 100.9 | 38-4 | 233-6 and then caulked with hair felt for insu 
: Cc! Ribs on one Horizontal “Horizontal 17.0 91.8 35.0 216.8 rhe joint was taped on either side so 
ee) i 4 eliminate air leakage. With this arran; 
iia : ma glass block panels could be made 
a9;00 a. m. to 5:00 p. m. s - ; 
; a allowed to age before being put into pla 
Eppley pyrheliometer attached to the wall of the building test. 
between the two windows. A second high sensitivity type The six designs of glass blocks tested were cl 
Eppley pyrheliometer located inside ot each room, with pairs having certain common characteristics, in 
its sensitive plane parallel to the inside surface of the = gne design from each manufacturer. The charact: 
glass panel, and moved about so as to traverse a 3-ft X of the designs and key letters used for the dit 
3-ft area was used to measure the amount of radiation blocks tested are given in Table 1. By agreement 
passing through the glass panel. This was accomplished vidual ratings of the several blocks of the two ma 
by mounting the pyrheliometer on a vertical carriage to turers are not given, but rather the average perfo: 
give it the vertical translation, this carriage in turn, for each of the three types 
being suspended from a horizontal carriage to give it the Ce 
diets me Tas & As an example of the way the data were tre 
horizontal translation. The speed of these two move- ee : . 

: rf te ial , etalon record of the results for one glass panel during 
ents was then regulated so as to give an approximate a 
a 2 ' heli > j i . nt Epol 7 saliibiaid on August 23 when the glass was facing south is ; 

constant pyrheliometer reading. The Eppley ins ents = 7.3 < 

: n 7 pyr Psa § be a tp in Fig. 3. This was a fairly cool but bright sum 
ave plane sensitive elements so located as to have a view ' . 
ried ; “ys virncsenar : ‘ lid ‘ le of when the outside air temperature above the building 
» entire hemispherical angle or a solid angle of x ; : 

. an = Y oe np petite th : : ad ite Curve A, reached a maximum of 90 F and the 
-adians »bstructed by any throat or aperture throug anal : ; 

ay fe TUNES SY Say Saran SF a ede, ws burgh station of the Weather Bureau recorded a ; 
which the sun must shine as is the case with the ASHVE man of 2 


Laboratory and the Abbot Silver Disk instruments. The 
Eppley instruments have their sensitive elements encased 
in a thin glass dome which absorbs a certain percentage 
of the solar radiation impinging on the outside. This ab- 
sorption is selective and includes a larger percentage 
of the long waves, the glass being opaque* to practically 
the entire radiation from a black body source below 400 
F. The calibration of the instrument includes a correc- 
tion for that part of the solar radiation which it absorbs ; 
however, when the instrument is used to measure radia- 


The results of three fairly satisfactory tests on 
panels facing south are given in Fig. 4, showing 
top to bottom, outside air temperatures, solar ra 
intensities normal to the outside surface of the 
radiation through the panels, the difference betw« 





| “ANG OUTSME GLASS SURFACE 1 











tion from temperature sources lower than the sun a con- 2 0 ee wé 
° . | ee ee 1 
siderable error results. As an example, the use of these jnoow Asm met 
. . . *“-. . -——+- + ‘ —~ ~ 4 aos 
instruments inside the rooms measured satisfactorily that Sen 


portion of radiation which came through the glass, but 
as should be expected they were not at all sensitive to 
re-radiation from the inside surface of the glass block, 
which must have been considerable because of its ele- 
vated temperature. 

This was easily demonstrated by quickly shading the 
outside of the glass panel at the middle of the day when 
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the glass temperature was at its highest due to previous se OE ; Dees eS a a 4 
absorption of solar radiation. This shading, of course, Be 2 ee ry \i/ 
suddenly eliminated the transmission of solar radiation ey) pacsronee os! | rf Ls 
through the glass but did not immediately affect the ° A StS 
re-radiation from the inside surface. Nevertheless, the f a | oo 
reading of the pyrheliometer in the room was reduced to ‘i tt | Ki wie @ = 
zero. a “ | if | £-THRY WALLS +e] 
The Eppley pyrheliometer observations were made ot Do os 
with the precision :ype potentiometer in the observation | | 
room. The wind velocity was observed by a cup-type * ——t— a ae ee 
anemometer and the outside shade temperatures were [ SEER MSs FEN oe ee Seiad J 
determined with a thermocouple located about 3 ft above we eee ee 
the top of the building. Fig. 3—Test data for Aug. 23. East room equipped with !ype 4 
*Radiation of Frerey Through Cliecs. bw J. L. Blackshaw and F. C. glass block panel. All heat exchange rates apply to the entire 
Houghten. (ASHVE Transactions, Vol. 40, 1934, p. 93). room or the 24 sq ft panel 
Heatine, Preinc ano Am Conprtioninc, Arai. !°*" 
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Fig. 4—Test data for two Type A glass blocks for Aug. 10, 11 
and 14 with representative maximum curves. Design sun 
radiation curves for south wall and outside air temperature 


curve for 95 F day also given 
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Fig. 5—July i, Aug. 1 and Sept. 1 design data for total 
heat gain and gain by radiation and transmittance from in- 
side surface for Type A glass blocks based on design radia 
tion curves and 95 F outside temperature curve of Fig. 4 


for south wall 
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Fig. 6—July 1, Aug. 1 and Sept. 1 design data for total heat 
gain and gain by radiation and transmittance from inside 
surface for Type B glass blocks based on design radiation 
eurves and 95 F outside temperature curve of Fig. 4, for 


south wall 
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EAST EXPOSU SURE WEST EXPOSURE 
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pn = Fig. 9—Test data for Type A glass blocks with east exposur. 


for Aug. 16 with design data for these blocks for July, Augus 


and Sept. 1. Design data for Type A block with wes 





exposure are also given 
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Fig. 7—July 1, Aug. 1 and Sept. 1, design data for 
total heat gain and gain by radiation and transmit- 
tance from inside surface for Type C glass blocks 
based on design radiation curves and 95 F outside 
temperature curve of Fig. 4 for south wall 
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Fig. 10—Design curves giving total heat gain through 
Type A glass block panel facing south for Aug. | 
at north latitudes indicated 
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Fig. 8—Comparison between Type A glass block and 
single-glazed steel sash for both radiation and total 
2 Also shown are outside and Fig. 11—Design curves for solar radiation intensity im 


heat gain on Aug. 25. 
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total gain and radiation gain or the inside film transmit 
tance, and finally, the total heat gain. In each chart the 
lieht-weight curves represent the actual observed values 
‘or the individual tests on the two Type A panels for 
the three days, August 10, 11 and 14. The heavy-line 
“urves are given as representative maximums more or 
less determined as the upper envelope of the curves rep 
senting the test data. These average maximum curves 
re considered as representing the effect of the maxi 
mum outside air temperature and the sun radiation ob- 
rved for the several tests. For comparison there are 

plotted in this figure curves for suggested design 
radiation normal to a south wall for July 1, August 1 
and September 1. It will be noted that the average curve 
used, which may be assumed to apply on August 12, fits 
very well into the series of design curves. The probable 
outside air temperature curve for a day in mid-summer, 
when the maximum reaches 95 F, is also plotted for com 
parison. It will be noted that this curve which may be 
sccepted as a design temperature curve for Pittsburgh 
ind many other metropolitan districts shows consider 
ibly higher temperatures than those observed. 

\s a result of observations of scattered radiation com 
ing from parts of the sky other than the sun, made dur- 
the past summer by the Detroit Edison Co., and veri 
* and 


Ing 
fied by work at the Laboratory and the literature, 
certain deductions, a series of curves giving suggested 
design solar radiation normal to a south window were 
developed ; these are superimposed on the observed sola 
radiation chart, Fig. 4. Using these design solar radia 
tion curves as a basis, and the percentages which, radia 
tion through the glass, transmittance from the inside sur- 
face of the glass and total gain through the glass were, 

f the observed radiation normal to the outside surface 
f the glass, design curves for heat gain through Type A 
glass blocks on July, August and September first are 
given in Fig. 5. 

The transmittance and total heat gain curves are cot 
rected for increased transmittance from the outside air 
to the inside air based upon the design outside air tem 
perature curve, Fig. 4. In this figure is given also the 
utside air to inside air conductance for the observed 
lay as well as that for a 95 F day based upon an air to 
ur transmittance coefficient, U, of 0.50 for a 15 mph 
wind. The difference between these two curves repre 
sented the amount added to the transmittance gain from 
he inside surface curves in order to correct them for a 
lesign outside temperature cycle on a day having a 95 
maximum. 

Since the total heat gain curves in Fig. 5 represent 
sum of the radiation gain and the transmittance gain 
‘rom the inside surface, they also include this addition. 
lt is of interest to note the small factor which outside to 
inside air transmittance is of the total gain through glass 
block construction when sun radiation is a factor. For 
convenience the actual curves based upon test data for 
about August 12 are included. Transmittance from the 
inside surface and total gain are also shown increased 
VY an amount assumed to represent the added gain due 
to the outside temperature on a normal 95 F day with a 
mph wind. It will be observed that the curves, Test 
lata, corrected for a 95 F day fall in approximately the 
‘The Brightness of the Sky, by A. F. Moore and L. H. Abbot. (Smith- 

nian Miscellaneous Collections, Vol. 71, No. 4, Feb. 4, 1920). 
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proper location with respect to the design curves fo1 
August 1 and September 1. 


Calculations similar to those made for A glass we 


carried out for the other types of blocks with the resul 
shown in Figs. 6 and 7. It will be noticed that these 
curves all show the same characteristic shape and 


they do not differ greatly from one another in magnitud 


A comparison of the design heat gain data for the three 


types of glass block studied tor August first at 
tude of Pittsburgh is included in Table 1. 

In order to determine the effect of outside hading 
the total heat gain through glass blocks, a test was ru 
on August 21 during which one of the glass block panels 


was completely shaded from the sun with two separated 


thicknesses of canvas The total €at passing thi 

the shaded panel between 9 a, m. and 5 p. m. amount 
to 17 per cent of that passing through the unshaded 
panel, while the maximum rate of heat gain through the 


shaded panel was 13.5 per cent of that through the 


shaded one. 


\ test was made on August 23 during which om 
the panels was shaded with an inside Venetian blind 
ing the slats set at a 45-dege angle so as to exclud 


| 


direct radiation as was done in the previous Labora 
study.” This reduced the total heat admitted to 70 1x 
cent and the maximum rate of heat gain to OO per cent 
of that entering through the unshaded control pan 
On August 25 a direct comparison between one of 
type A block panels and a single glazed steel sash wa 
obtained. The results are shown in Fig. 8 It will be 
seen that for the actual test conditions a maximun 
94 per cent more heat entered the room containing thx 
steel sash while for a design solar radiation and air ten 
perature day this percentage was 147 per cent 


Two tests were made with the A glass panels fa 


east and one with these panels facing west. The t 
data for the east window, including total heat gain and 
radiation gain, are shown in Fig. 9, together with th 


design curves for July, August and September first. The 
design curves for the total heat gain and radiation gai 
through a type 4 glass panel tacing west are al 

cluded in this figure. In the design curves shown 
both the east and west tests one curve applies to July 
first while the other applies to both August and Septen 
ber first. This results from the fact that the solar in 
tensity impinging on east and west surfaces varies b 


only 2% per cent from August first to September firs 
Another feature which distinguishes these curves fro 
those pertaining to a south wall is the fact that, whereas 
the south wall data are applicable only to the latitude of 
Pittsburgh (41 deg North) the east and west data apply 
to all latitudes between 30 deg north and 45 deg nort! 
with an accuracy of 0.5 per cent. 

The approximate manner in which the variation in the 
total heat gain through type 4 glass blocks facing sout! 
depends on the latitude is shown in Fig. 10 which gives 
this gain through such a panel on August first at the 
different latitudes. These curves are based on the desigt 
solar radiation curves, lig. 11, and a 95 F day. They 
were extrapolated from the data in the same manner as 
those for July first, August first and September first 
(Fig. 5), using the solar intensity curves of Fig. 11. It 


Loc. Cit See Note 1. 
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might be suggested that because of the greater range of 
extrapolation in deriving the design data for a 25 deg 
latitude from test data in Pittsburgh compared with the 
smaller range of extrapolation used in obtaining design 
data for different months, there is some question con- 
cerning the acceptability of the curves of Fig. 10. It is 
suggested that further work be carried out to increase 
the confidence with which these results may be accepted. 

In offering this report the authors wish to point out 
the obvious fact that over a period of one season it is 
impossible to complete all of the work which must be 
done before a complete understanding of all the phases 
of the subject can be had. Consequently, this work will 
be carried on over a number of years. 
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Research Activities 


Notification letters have just been released by A. E. Stacey, 
Jr.. New York, chairman of the Committee on Research, to 256 
individuals advising them of their appointment to serve on the 
21 various technical advisory committees. These committees 
perform a major function in the Society research program, as 
they are responsible for outlining the scope of investigation and 
share responsibility in supervising the work done at the Pitts- 
burgh Research Laboratory and in the 11 cooperative institutions. 

Negotiations are progressing in the establishment of a co- 
operative agreement with Rensselaer Polytechnic Institute, Troy, 
N. Y., to conduct experimental work on the transmission of 
sound through various types of duct systems. The program of 
investigation was outlined by the Research Technical Advisory 
Committee on Sound Control of which J. S. Parkinson, Man- 
ville, N. J., is chairman, and other members of the committee 
are: C, M. Ashley, Syracuse, N. Y.; A. L. Kimball, Schenectady, 
N. Y.; V. O. Knudsen, Los Angeles, Calif.; R. F. Norris, Madi- 
son, Wis.; C. H. Randolph, Milwaukee, Wis.; A. FE. Stacey, 
Jr. and G. T. Stanton, New York, N. Y.; and R. M. Watt, Jr. 
Washington, D. C. 


Guide Committee Meets 


Comprehensive editorial plans for developing the 1941 edition 
of Tue Guipe were discussed at a meeting of the Guide Publi- 
cation Committee held in New York City, March 9, with the 
following members in attendance: S. S. Sanford, chairman, De- 
troit, Mich.; P. D. Close, Chicago, Ili.; C. M. Humphreys, Pitts- 
burgh, Pa.; and A. J. Offmer, New York, N. Y. 

It was reported that favorable comment had been expressed 
regarding the reduction in size of the 1940 edition, due to con- 
densation and consolidation of text matter and the use of lighter 
weight paper. It was agreed for the future to continue the policy 
of presenting as small a size book as possible. 
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A cover design for the next edition was adopted and 
sideration was given to sectionalizing the technical data for 
in locating material. 

Plans were developed for including in the next revisi 
chapter on Transportation Air Conditioning, which would 
only cover railway applications but also buses, automobiles, 
and airplanes. The decision was also made to locate in a ; 
chapter all information pertaining to refrigeration as diff 
tiated from cooling and dehumidification methods. 

Chapters which are scheduled for major revision in 194 
clude: Refrigerants and Air Drying Agents; Heating | 
Chimneys and Draft Calculations; Automatic Fuel Bu 
Equipment; Cooling and Dehumidification Methods; Ss 
Equipment; Fans; Air Distribution; Air Duct Design; s 
Control; Industrial -Air Conditioning ; Automatic Control; 
trical Heating; Water Supply Piping and Water Heating 
two new chapters covering Transportation Air Conditioni 


Refrigeration. 


New Mechanical Engineering Building 
Discussed for Minnesota 


March 11, 1940. Pres. F. C. Winterer called the meet 
the Minnesota Chapter to order at 7:30 p.m., and the 
of the previous meeting were read and approved. 

Prot. A. B. Algren, chapter delegate to the Society's 
Annual Meeting in Cleveland, was then called upon to ge 
report of the meeting of chapter delegates. Vice-Pres 
Bjerken discussed Professor Algren’s report with the resu 
it was moved and seconded that the Minnesota Chapter ad 
policy of rotation of the membership committee as outlined 
delegates’ meeting. 

After some discussion it was moved by Professor Algre: 
seconded by H. E. Gerrish that the Minnesota Chapter « 
ute $25.00 toward the publication of a booklet for the pror 
of a new Mechanical Engineering Building for the Uni 
of Minnesota, and the motion was carried. 

The meeting was then turned over to L. (©. Gross, wl 
duced the speaker of the evening, J. E. Haines, Minn 
Honeywell Regulator Co., who spoke on temperature c 
zone systems. Mr. Haines illustrated and described the 
methods of attaining zone control and demonstrated seve 
vices developed by the company. His talk was very inter 
and ended in a standing vote of thanks by the chapte 
meeting adjourned at 9:15 p.m. 


Pittsburgh Conducts Tour 
of ASHVE Research Laboratory 


Varch 11, 1940. For the March meeting the membe: 
guests of the Pittsburgh Chapter met at the Fairfax H 
dinner, and immediately after the group proceeded to the 
torium of the Pittsburgh Experiment Station of the U. 5 
of Mines. 

Pres. F. C. McIntosh dispensed with the minutes and 
routine business and introduced F. C. Houghten, Directo: 
Society’s Research Laboratory, who explained that t! 
purpose of the meeting was an inspection trip through t! 
oratory. Before proceeding through the Laboratory, 

Mr. Houghten described the five projects which wer: 
carried on at the Laboratory, on the subjects, effect « x 
effective temperatures on mental and physical efficie 
workers, friction of air in ducts, heat transmission throug 

ous walls and roof constructions, the effect of radiation 

fort, and heat flow through glass brick. 

The 48 members and guests present were divided int 
and conducted through the Laboratory by members of t! 
who explained in detail the test procedure and briefly di: 
results obtained to date as each group arrived at the 
of the project. Following an interesting inspection the ' 
was adjourned at 11:00 p.m. 
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The Air-Cooled Human Body 


By C.-E. A. Winslow." (MEMBER), New Haven, Conn. 


HE poets have defined man in highly varied terms, 
ranging from the interpreter of God, and a reason 
able being and a thinking creature through a tool 

to buy and sell, an ape and an angel to a two-legged 
mal. All these characteristics and many more may 

be justified. In the booth of the Committee on the Hy 
ne of Housing at the New York World’s Fair, one 


exhibit was entitled Man is a Heat Machine. This 
cription is, perhaps, more fundamental than any of 
others and is, at any rate, basic for the present 


scussion. 
In the process of living the human body, like an auto 
le engine, produces heat by a process called metabo 
and the amount of the heat which is produced 
es very widely according to activity. The hourly heat 
luced in the body may be ten times as great when 
exercises strenuously as when in bed and asleep 
lhe heat thus formed in the tissues must be balanced 
the 


temperature of the human body (98.6 F) may be con 


an equivalent heat loss in order that average 


stantly and uniformly maintained. Again, as in the case 
he automobile, there must be provided a delicately) 
usted cooling system but one which must be regu 
than that of the car. If 


much more closely heat 


ss from the body is too rapid the tissues become chilled 
ultimately, on prolonged exposure to severe cold, thi 
sses of life are no longer possible, and death ensues 
he other extreme, if more heat is formed than can 
e carried away, the body temperature rises to a state 
irtifcial fever, perhaps to 110 F, and at that extreme, 
fatal results ensue. In the early days of steamships, 
hs from heat stroke among stokers were by no means 
occurrence. 
nder less extreme conditions, however, bodies have 
remarkably efficient svstem for the regulation of heat 
duction and heat loss. In a middle range (sav be 
O& I 


tween 


and 78 F) where normal metabolism and 


eat loss balance, such regulation is easy, and in this 
with slight and automatic changes in the distribu 
of blood between the skin and the interior organs, 


\bove 
4) T 


, where the environment becomes too hot, the body 


fort is experienced and efficiency is high 


brings into play a new factor of heat regulation by the 

irge of sweat which evaporates and in the process 
the the body. For 
erately hot conditions a remarkably perfect balance 


vaporation cools surfaces of 


is obtained, although the cendition is not an alto 


gether comfortable one. On the other hand, when envi 
ental conditions remove heat too rapidly, say below 
the body adapts itself in some degree by narrow 
ng the blood vessels of the skin and thus decreasing 
ount of hot blood near the surface of the body, 

us reducing the amount of heat lost to the outer 
Where this process proves inadequate another sort 
ptation is accomplished by increasing heat produc 
*Professor ef Public Health, Yale University School of Medicine; Direc 


n B. Pierce Laboratory of Hvgiene 


Presented at meeting of Cleveland Rotary Club, Cleveland, Ohio, January 
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tion within the tissues ; one tends to walk about 
lis breasts, which automatically increases heat p1 
tion within the body through the vigorous exer 
the muscles 

lt is important to remember, howeve 
lort zone of ideal temperature is by no meat 
and definite one \ desirable environment dep 
rectly upon the heat produced within the | nd 
varies with activity Thus, for the lightly cl 
rect 1 1 semi reclining position an air te 1» 1 
SO F is desirable In factories where light worl 

rmed in summer time, 76 F has bee 
desirable Fo hildren (who have a eher 1 
metabolism than adults) 68 F to 70 | is beet 
correct in the school room, whil 
is the desirable temperature 

For simplicity only air temperature er 
of. It is important to remember, weve! 
perature 1s only one of four distinct factors w 
ern heat loss from the body \ir movement ! 
importance in increasing the cooling effect of a1 
perature, and when the atmosphere is hot 1 re] 
humidity of the air is of great importance, sinc 
more humid the air conditions, the more ff 
will be for the body to keep cool by the evaporat 
sweat. Finally, the human body is constantly rece: 
radiant heat through the atmosphere fro su 
(hreplace, stove, walls, etc.,) in it cinity 
ing heat by radiation to cold surfaces such as wind 
From experience at the Pierce Laboratory it has 
found that reclining subjects were well adjust 
comfortable in air at 50 F if the surrounding walls 
a temperature of 110 F. Consideration must be g 
then, in planning for air conditioning, these four 
tors of air temperature, air movement, r 
and temperature of radiating surfaces 

From a practical standpoint the object of air c 
tioning may be considered from two major ang! 
keeping warm in winter and keeping cool in su 
To solve these problems one should yo hack t 
fundamental questions of selecting a site and ch« 
a general method of construction 

First of all, it is important to remember that the 
tion ot a building with respect to the sun of 
importance with regard to the desirable absorpt 
radiant heat from the sun in winter and the desi: 
exclusion of radiant heat from the sun in summ« | 
tunately, bot! these desirable ends can be ittained 
the same general orientation, since in winter the 
is low and a southern wall will receive ma uu 
while in summer the sun is high and exerts its n 


facing east i1 
Henry Nicl 


in the vicinity of Ne 


the windows 


in the 


influence on 


and west afternoon 
recently shown that, 


sun | 


tive eat on 
as great in winter as in summer, but on 
west-north-west it is six times as great in 


inter. He changed the orientation of 


1 


Ww 


1 
trv mormil 


Wri 


a wall Tat 


Supine a 


| 
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( Sani 


or} ere 
York, 


a wall facing south is almost five times 
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story house (in a laboratory model) from a position in 
which the principal rooms faced north west to a position 
in which these rooms (with re-arranged and slightly 
increased fenestration) faced south-southwest. This 
change decreased average summer sun-heat to one-ninth 
and increased average winter sun-heat to fourfold of its 
value with the original orientation. 

The insulation of a home is another major factor in 
air conditioning which has, in recent years, come to 
receive increased attention. Results of an intensive study 
conducted by the Tennessee Valley Authority have 
shown that heating costs may be 50 per cent greater 
in an uninsulated as compared with a well insulated 
dwelling. 

Finally, after due attention to orientation and insu- 
lation, we have three generally available systems of heat- 
ing the dwelling. Pure convection heating involves the 
warming of a given room by air which has been brought 
to a high temperature at some central point. The hot- 
air furnace in the cellar is a device of this sort and is a 
direct descendant of a similar construction used by the 
ancient Romans called a hypocaust, and the complex 
modern air conditioning system is essentially similar 
though it ordinarily provides a larger supply of air at 
lower temperature and makes it possible to maintain air 
control at temperature extremes. The second mode of 
heating, which involves radiation plus convection, is ac- 
complished by the use of a source of relatively high heat 
within the room itself. The stove is the simplest and 
cheapest form for the low-cost detached dwelling, while 
systems of hot water and steam heating are suitable for 
larger installations. 

Even the best type of radiator gives off more than 
three-fourths of its heat in the convected form by warm- 
ing the air which passes over it. If real radiant heating 
is desired, one must turn to a third method of heating 
by the use of hot water pipes, or radiators, or electric 
panels set in the walls or ceilings which heat the sur- 
faces in question to a temperature of 85 F to 100 F. 
Under such a plan direct convection heating is reduced 
to a minimum. There is remarkable uniformity of tem- 
perature throughout a room, the floor-ceiling differen- 
tial being 1 F-2 F instead of 10 F or more with high 
temperature free-standing radiators. This system has 
been extensively used in England, most commonly in 
public buildings, with the heating units in the rather 
high ceilings. It has seemed more logical in this coun- 
try to use the lower section of the walls, and three in- 
stallations of this type are now operating successfully 
in and near New Haven. Commercial heating units for 
this latter type of heating are not yet on the market in 
this country; but it seems possible to those who have 
studied it, that this plan may yet prove the pleasantest 
and perhaps most economical form of winter heating for 
residences. 

So far only the problem of keeping the homes warm 
in winter has been considered. The converse problem 
of keeping them cool in summer is physiologically, per- 
haps, as important. It has been, on the whole, strangely 
neglected for it is generally assumed that man must be 
protected against the cold of January but that the heat 
of August is an inevitable dispensation of divine provi- 
dence. Experience in the cooling of auditoriums and 
railroad trains indicates that such is not the case, and 


te 
~s 
to 





the cooling of residences is likely to have an impo: 
future. 

The physiological responses of the body under « 
tions warmer than the optimum are quite different 
those which are manifest in the cold zone. Her 
major defense of the body is evaporation and, a 
been seen, the secretion of sweat is delicately adj, 
to maintain thermal equilibrium over a conside: 
range of environmental conditions. This type of ad 
tion, however, has a rather sharp upper limit b 
which the sweat runs off without evaporating and exert 
ing its cooling effects upon the body surfaces. For ¢| 
lightly clothed body, at rest in a semi-reclining posit 
this limit is reached at 127 F in perfectly dry air 
at 77 F with air completely saturated with moistur: 

In this zone the relative humidity of the atmos; 
is of prime importance, along with air temperatur: 
movement, and wall temperature. There is m 
practical method of cooling walls, but summer « 
can be promoted by modifying either one or the 
three factors involved. 

Increase of comfort by air movement can be efi 
in two ways. The first of these is promotion of 1 
circulation by cross or through ventilation ; and he: 
architect is responsible for providing room planning 
fenestration which will make such natural ventilati 
possible. Even in the lowest cost housing this s! 
be considered as essential. The second mode of 1 
ing air movement for summer cooling is the use of 
tric fans within the room to create local drafts, 
is merely a problem of equipment. 

The control of air temperature and air humidity 


air conditioning systems which can only be installed 
dwellings where expense is no consideration. Ther 
however, an interesting halfway procedure whic! 
yielded excellent results. This consists in the inst 
tion of an exhaust fan in the attic, to be turn 
coincidently with the opening of windows in the ev 
to draw in the cool night air. 

Where a complete plenum system is installed 
humidification of the air supply will go far to pr 
a comfortable atmosphere or, finally, the temperatu 
of the air may be reduced to any desired degree 
connection with the latter procedure, one should 
the danger of over-cooling. There can be no doubt ¢! 
real injury to health must have resulted from the 
sharp contrast between air conditioned trains and 
outside atmosphere in the early days of this practi 

It must be clear from what has been said that t! 
of air conditioning is a complex one and _ that 
alternative methods may be used under different co 
tions to produce desirable results. 

In the ordinary dwelling the main factors to b 
sidered are those already mentioned—keeping war 
winter and keeping cool in summer. In such a d 
ing (aside from the provision of flues to eliminate gases 
produced by combustion) problems of the chem il 
purity of the air are relatively minor and can ordinar! 
be solved without special ventilating devices. A c 
amount of air change is desirable to prevent the accu! 
lation of body odors but such air changes need 
amount to 10 cu ft per person per minute. With ad 
quate air space, this rate of air change will be 
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matically attained in cold weather by normal leakage 
ough walls and ceilings of ordinary porosity and 
und doors and windows; while it can be easily se 


red in warm weather by the opening of windows 
ith a space allotment of 400 cu ft per person, only 1 
changes per hour are necessary to provide 1 ait 

change of 10 cu ft per minute. 


It is indicated by the space 


This space allotment is 
essential for other reasons. 
requirements of ordinary furniture with room to move 
out between and it is about the space needed in a 
vo-bed sleeping room to avoid mouth spray infection 
report’ on basic principles of healthful housing of 

e American Public Health Association points out that 
is standard of 400 cu ft applies to any occupied space 
\Vhere separate rooms are used for living and sleeping, 
e total for the functioning area of the dwelling should 
Where the 
both living and sleeping, the value should be at least 
500 cu ft. 
In the 
narily needed for ventilation as distinct 


e 800 cu ft per person same room is used 


dwelling, then, no special provision is ord 
from heating. In 


larger rooms where more people congregate, such as 


school rooms, small ofhices, and workshops, the removal 


of the excess heat produced bv the bodies of the occu 


pants becomes a matter of importance. The amount of 


heat produced by the chil 
equal to that 


of a candle on each desk. 


dren in a school room is about 
which would be liberated by the burning 
If a desirable room tempera 
ture is to be maintained there must, therefore, be means 
of eliminating the heated air and replacing it by coolet 
air. In the school room or other relatively small occu 


pied 


known as 


spaces, this can be accomplished by the method 


window-gravity ventilation. In this svysten 


is admitted at the windows over slanting deflectors 
to avoid drafts and this incoming air is tempered by a 
Heated air is 


radiator placed beneath each window 


lowed to escape by a gravity duct opening from neat 
the ceiling. 
In still larger auditoriums where 


you may have 50 


people or more in a given room such a_ procedure 


as that 


middle of the room cool without producing undesirable 


indicated can never be adequate to keep the 


drafts near the windows. Here mechanical ventilation 
is essential, and for any such occupied space one must 
provide fans which will introduce tempered (and if it 
dehumidified) air. Some 


bottom of the 


is desirable, humidified or 
this fresh 


room, as in 


times 


air is supplied at the 
many auditoriums, and the warm air is 
allowed to escape through gravity ducts near the ceiling 
Even better, perhaps, though more costly is the plan 
used with such success in the Senate and House of Rep 
resentatives at Washington, by which cool but tempered 
air with regulated humidity is admitted near the ceiling 

| warm air exhausted by special exhaust fans from 
he floor, 


is been developed to a high degree of precision and it 


The apparatus designed for such purposes 


is possible to maintain a room at any desired tempera 
ture, humidity, and air movement at any season of the 
vear. 

Where special toxic fumes or dusts are present, as in 
many industrial processes, special exhaust ventilation 
lor the removal of such impurities may, of course, b 


tation 


Healthful Housing, 2nd Edition (American Public Health Ass 
May 1939) 
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Mayflower-Air Conditioners, Inc.. 


Has New Vice-President 


H. M. McGaughey, associat 
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The Heart of the Nation 


We Want You in Washington 


{ 

EKMBERS of the Society will gather in Washington, Washington and the surrounding country of the Old | 
D. C., for the 1940 Semi-Annual Meeting, June 17-19 ion offers much of educational and historical interest to 
at the Wardman Park Hotel. The local chaptet This meeting offers members and their families the uni 

members will be hosts and the committee on arrangements is bination of a visit to the nation’s capital at one of th 
planning a program that will appeal to members, their wives delightful times of the year, an opportunity to se 
and children. Virginia and the New York World's Fair all in one trij 
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Union Station 
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Lincoln Memorial 


from all 
tickets are 


service to Washington 
World's Fait 


direction 


tram 
e United States and all 


Lhere 1s fine parts ol 


honored via 


Washington in either There are also many optional 


and stop-over privileges, about which local agents will 


idly furnish information. 


those who motor there are fine roads to Washington trom 
points of the compass. En route members may visit Chat 
Monticello, Williamsburg, Yorktown, 


itural Bridge, the Caverns and many other places of interest 


sville, Jamestown, 
Colonial and other historic shrines are plentiful in and around 
Vashington. The network of paved highways is well marked 
at visitors can readily find points of special interest such 
Wakefield Washington’s birthplace, Ashlawn the home of 


e, Stratford the birthplace of Robert E. Lee, and many 


rip over the Skyline Drive is a fine adventure and a visit 
ne of the famous caverns is something to be remembered. 
Battlefield Crystal, 
elrose, Shenandoah, Dixie and Endless on Route 11; Luray 
Route 211; Skyline on Route 12; 
d Grand. 


Nine of the largest open to the public are 
Massanutten on Route 


Washington there are many monumental public buildings 
every visitor wants to see, including the Capitol, Library 





Underwood & Underwood 
The White House 
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ot Coneress, thr 
Memorial, 


ing and 


White H Ist Supreme ( 
Smithsonian Institutior Archives 


Engraving, and others 


rhe local committee is planning several t 
mspections of some of the outstanding a 
tions 

he location of the headquarters hot 
trom the downtown district, has mat udva 


parking space is available for motorists 


entertaining the children, an outdoor 


courts, nearby golf courses and mod ‘ ate 
The Wardmar Park is yperated t 

single rates for room and bath $3.00 per da 

day (for two people) and small additional ul 
Chairman Urdahl announces that th mmumitte 


special ladies’ and children’s entertainment 


unique teatures in connection with the banquet 
Chapter members want all their fellow member 
meeting June 17-19 for an enjoyable time at ar 
the year. 
P. S.—Just a reminder—Jun« 


formly good ce spite the 


' 


uncomfortably hot—ask the man who lives ther 


Committee on 
Annual Meeting—June 17-19 
Heat VENTILA1 
Urdahl, Chairman 
TECHNICAL R. K. Thulmas 
INSPECTION TRIPS—S. P 
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PUBLICITY—M. T. Firestone, 
ATTENDANCE—W. H. Littleford, Chairma 
ENTERTAINMENT—I. M 
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FINANCE—G. R. Walz, Chairman 
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GOLF—W. E. Kingswell, Chairman 
SIGHTSEEING—P. H. Erisman, Jr., Chairmay 
LADIES—P. H. Loughran, Jr., Chairman 
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Air Raid Shelters Discussed at Toronto 


March 4, 1940. The regular monthly meeting of the Ontario 
Chapter was held at the Royal York Hotel, Toronto, with 49 
members and guests in attendance. 

Following dinner, Pres. H. D. Henion announced that the min- 
utes of the preceding meeting would be accepted as written, and 
then called upon the principal speaker of the evening, C. Tasker, 
Toronto, who delivered an interesting talk on Air Raid Shelters. 
Mr. Tasker showed several slides of the various types of shelter 
construction and presented data which had been collected as to 
the air conditions in the shelters after being occupied over a 
period of time, which proved of interest to all. A lively discus- 
sion followed, and D. O. Price extended a vote of thanks to Mr. 
Tasker on behalf of the chapter for his splendid talk, which was 
followed by adjournment. 


Hospital Air Conditioning and Low-Cost Housing 
Topics at Massachusetts Meetings 


February 20, 1940. The February meeting of the Massachusetts 
Chapter was held at the Massachusetts Institute of Technology 
with 20 members and guests in attendance. Due to weather con- 
ditions the attendance did not reach the usual high mark. 

C. F. Neergaard, consulting engineer in hospital planning, or- 
ganization and management, New York City, was the guest of 
the evening. Mr. Neergaard gave an interesting talk, which had 
been well prepared, and which he delivered in a manner interest- 
ing to all. He discussed the advantages and limitations of hos- 
pital air conditioning from the viewpoint of the surgeon, the 
manufacturers of equipment, the consulting engineer, and the 
hospital operating engineer. 

Considerable discussion followed and questions were answered 
by Mr. Neergaard. 

Pres. H. C. Moore spoke briefly on some of the important 
papers presented at«the Society’s Annual Meeting in Cleveland, 
and, according to the secretary’s report, the meeting adjourned 
following President Moore’s discussion on the various technical 
papers. 

January 16, 1940. The regular monthly meeting was held at 
the Massachusetts Institute of Technology with an attendance 
of 90 members and guests. 

R. K. Thulman, mechanical engineer, Federal Housing Ad- 
ministration, Washington, D. C.. gave an interesting presenta- 
tion on low-cost construction with particular reference to methods 
of heating. He illustrated his talk with lantern slides, and a 
technicolor film entitled, Homes of Today. A lively discussion 
followed Mr. Thulman’s address pertaining to construction de- 
tails and advantages and limitations of various types of heating 
systems, after which the meeting was adjourned. 


Air Conditioning in Field of Medicine— 
Dr. Ferderber’s Topic at Michigan 


February 19, 1940. The regular monthly meeting of the Michi- 
gan Chapter was held at Huyler’s L’Aiglon, with 52 members 
and guests in attendance. Immediately following dinner the 
meeting was called to order by Pres. W. C. Randall, who intro- 
duced to the members and guests the 10 past presidents of the 
Michigan Chapter who were present. 

Reports of the secretary and treasurer were read and approved, 
and Vice-Pres. G. H. Tuttle announced that the March meeting 
would be a joint meeting with the American Society of Mechant- 
cal Engineers and National Warm Air Heating and Air Condi- 
tioning Association. He further announced that the annual din- 
ner-dance would be held at Dearborn Inn, April 20, 1940. 

President Randall then introduced Dr. M. B. Ferderber, Fellow 
of Dept. of Industrial Hygiene, University of Pittsburgh, whose 


visit to Michigan was arranged by the Speaker’s Bureau 
Society. Dr. Ferderber gave an interesting talk on the p: 
application of air conditioning in the field of medicine. § 
men in the medical profession discussed certain phases 
lerderber’s talk, and a general discussion followed 
Messrs. Spurgeon, Shea, Mabley, Burch, Harrigan, and | 
laney, Ford Hospital, took part. 

The meeting was concluded at 10:00 p. m., with a ris 
of thanks to the speaker. 


Minnesota Welcomes John James 


February 12, 1940. For the February meeting 36 
and guests of Minnesota Chapter gathered for dinner 
the meeting at Minnesota Union. 

The meeting was called to order by Pres. F. C. \\ 
and the minutes of the January meeting were read and ap 
It was also announced at this time that Neil D. Ada: 
appointed chairman of the Membership Committee of the s 
A letter from Mr. Adams suggested that the chapte: 
forming a student chapter at the University of Minnesot 

John R. Hall, Jr., chairman of the membership com: 
the chapter, sent a letter announcing his acceptance of 
tion with the DeVilbiss Co., Toledo, Ohio, and expr: 
regrets at having to leave Minnesota It was unanin 
Mr. Hall’s presence would be missed a great deal, 
chapter extended its best wishes for his success in 
position. 

R. E. Backstrom gave a brief resumé of happenings 
6th Annual Meeting in Cleveland, and on motion, duly 
and passed, the report of Prof. A. B. Algren, delegate fr 
Chapter to Cleveland, was deferred until the March meet 
the officers and executive board of the Chapter. 

At the request of President Winterer, Mr. Backstror 
introduced the guest of the evening, John James, N« 
technical secretary of the Society, whose subject was W 
search Means to Better Comfort, Efficiency and Healt 
James gave an excellent presentation of his subject, a 
to H. M. Betts, secretary of the Minnesota Chapter 
viewed the research activities of the Society, both at 
search Laboratory, Pittsburgh, and at the various co 
institutions throughout the United States, emphasizing t! 
tance of correlating the results of this research and putti 
to practical use in THe GvuiIpe. 


t¢ 


Following an interesting discussion, a rising vo 


was extended Mr. James, which was followed by ad) 


J. R. Vernon Visits Western New York 


February 12, 1940. The Western New York Chapt 
Society held its regular monthly meeting at the Ur 
Club, with an attendance of 54 members and guests 

The minutes of the December meeting were read 
proved. Pres. L. P. Saunders expressed his appreciat 
the effort put forth by C. W. Farrar in arranging for 
members who left in a special car to attend the 46t! 
Meeting in Cleveland, which was the largest number ot 
New York Chapter members that ever attended an annu 
ing, as a group. He also expressed his gratitude to the 








for their attendance. 

B. C. Candee responded in connection with a commu 
received from the Rochester Convention and Publicity 
in regard to welcoming and entertaining the Chapter in ! 
ter. Roswell Farnham suggested that it be deferred tem) 
and it was moved and seconded that it be referred to t! 
for discussion. 

Following a report on the membership, Mr. Candee | 
the treasurer’s report, both of which were regularly ap" 
President Saunders announced that the speaker at th 
meeting would be Prof. F. J. Linsenmeyer, head of dey 
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xechanical engineering, University of Detroit, whose sul 
id be Air Leakage through Full Metal Window Strips. 
) J. Mahoney then introduced the speaker, J. R. Vernon 


pect 


son Service Co., Chicago, who chose as his subject, Auto 
tic Temperature Control for Air Conditioning Systems. He 
e a very interesting and instructive talk which he accon 


ed by lantern slides. Following the discussion Mr. Mahoney 

roduced Potter Bowles, Stamford, Conn., A. F. H. Scott, 
New York, and B. M. Conaty, Buffalo. After a rising vote of 
thanks was given Mr. Vernon the meeting was adjourned 


tse of Potentiometer Discussed at 
Western Michigan 


ruary 12, 19040. The February meeting of the Western 
Michigan Chapter was held in the Mechanical Engineering Lal 
atories at Michigan State College, East Lansing, with an 
ttendance of 82 members and guests. 

Pres. B. F. McLouth called the meeting to order and the 
minutes of the January meeting were read and approved. Presi 
dent McLouth then introduced Dean Dirks, Michigan State 
College, who acted as chairman for the evening, and who in 
in introduced Mr. Gneiser, Leeds and Northrup Co., who 
g a discussion on the use of the potentiometer and various 
thermocouples in temperature measurements, Mr. Gneiser also 


rave diagrams showing how the most common instruments wer 


nstructed. 
Prof. .. 


introduced 


H. 


and gave a 


the 


discussion on 


Pesterfield, of 


short 


secretary chapter, then 


was 


soil temperature 1 


search now being conducted at the college. 

Prof. W. E. Reuling was the next to be introduced by Dean 
Dirks, and he furnished his audience with considerable entet 
tainment for the remainder of the evening in his novel dem 


onstrations in friction loss in fluid flow. The meeting adjourned 


it 10:30 p.m. 


John James Addresses Manitoba 


February 9, 1940. A dinner meeting of the Manitoba Chap 
ter was held at the Fort Garry Hotel, Winnipeg, with Pres 
G. C. Davis presiding. The guest speaker of the evening was 


lohn James, New York, Technical Secretary of the ASHVI 
rhe minutes of the previous meeting were read and approved, 
d the read a letter from the New York office, 


ng that any member joining the armed forces in Canada would 


secretary advis- 


have his name placed on a special service roll until his release 
irom service. The secretary was then requested to advise the 
headquarters’ office that P. H. Foster had already joined the 
\r Force. 


President Davis discussed a letter from Neil D. Adams, rela 
ve to a proposed talk by Dr. Charles Sheard, Rochester, Minn., 


nd instructed the to Mr. Adams 


secretary advise that the 


hapter would be pleased to hold a meeting on the date specified, 
it was suggested that some of the medical profession he 
rged to attend. 


’. Swayne spoke regarding a new proposed Engineers Club 
\\ ~ . 
Winnipeg and he was appointed delegate to attend the fir 


neetine 


g and to report at the next chapter meeting. 


st 


President Davis then introduced Mr. James, who addressed the 
meeting on the subject of What Research Means to Better Com 
“fheiency and Health. 


and was greatly appreciated by the Manitoba members 


Mr. James’ talk proved most inte: 


Thompson expressed the sincere thanks of the chapter 
James for his excellent address, which was followed by 
nment at 10 


nher 5, 1030 The 


0 p. m. 


of the Manitoha 
apter in December was also held at the Fort Garry Hotel, 
Win 


eg, with 20 members and guests in attendance. The meet- 
ing s called to order by by 


monthly meeting 


President Davis, followed the 
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further business the meeting was adjourned 


reading of the minutes held October 26, which wer f 
as read. 

Che secretary read two letters from the Societ headat 
mhnce, concernimeg the oft ial delegate s to the 46tl Anni \l 
ing, Cleveland, and on motion by William Wort 
by R. L. Kent, President Davis was named as tl! al 
gate and on further motion R. L. Kent was named as alte 

P. L. Charles then introduced S. R. Lew Chi 
gave a very interesting address on the subject of Tt 
an Air Conditioning Engineer. |]. B. Steel express 
ciation of the Chapter to Mr. Lewis, and the mect 
udjourned at 10:00 p. m 
Howatt and Lewis Discuss Solar Radiation 
at Illinois Meeting 

P : | first meeti fc. ‘ 
Mercl ant ind Ma icturet Club t { ‘ re 
present tor dinner preceding the m ‘ 
vine later 

Pres. Tom | n called th ect t rd 
t secretal t ead the n te f the Dec ( t 
{) Ma I wrted 1 tre embers! pD tt 

il incement that W H. Dris l New ¥ 
cuest of the Ill Chapter at its Fe ' 

The meeti is then turned er to | Howat 
Lewis VnO gave i pre ew t ft i[™ ent H t * 
TI I igh Glass | “ k = i Ra it t 
whi was scheduled for the 4 \r il Meet t » 
in Cleveland 
Mr. Howatt opened the discussi th a wo é 
solar radiation, pointing out that radiat t 

to t ur conditioning engineer in maintair ta 
ditions in summer and that new forms 

glass blocks, have been developed to help solve t 
Following Mr. Howatt’s presentation of the 

subject, Mr. Lewis gave an abstract the p 

slides of several of the curves deve ed ft t t t 
He analyzed and interpreted the information from the stat 

tf the man in practice ind indicates t scl ‘ t the 
ct nditioning profession He completed ] t pa 
by giving four specific conclusions, wl e st ed were 
wn 

\n interesting discussion followed and mments wet fi 

I J. J. Aeberly, R. E. Hattis, A. G. Sutcliffe, I. E. Bro 
and Dr. W. P. Morrell, American Medical Ass Inte 
was shown in the use of ultraviolet lamps for killing bacteria 
air in hospitals, and it was mentioned that a paper on tl 
ject was also scheduled for the Cleveland Meeting. Follow 
numerous questions the meeting was adjourned at 9:30 1 
Carnegie Students Meet 
ebruary 8, 104 The Student Chapter of the Carnegie I 
tute of Technology held a joint meeting with the student chap 
ot the 4S ME, and G. W Penney, Westinghouse Electric & M 
Co., E. Pittsburgh, was the speaker of the evenin M Pe 
ney’s subject dealt with the electric smok« precipitators, i 
he brought out many practical points. He also pointed t tl 
electric precipitating units were useful in the home as well a 
industry Following Mr. Penney’s talk the meeti wa 
journed 
January 0, TOY The business meeting of the Carnegie Te 
Student Chapter was called to order and the minut: f tl 
, vious meeting were read. Membership in the Student Chay 
ind in the Society was discussed, and according to the report 
\. P. Sgambati, a motion was made to hold a party later in tl 
month, which was duly seconded and passed There bei 

















At Att ma 





mg oe 


Apparatus Noise in Buildings 
Discussed at Philadelphia 


February 8, 1940. The February meeting of the Philadelphia 
Chapter was held at the Engineers’ Club with 65 members and 
guests present. The meeting was preceded by an address by 
Henry T. Dolan, who spoke in behalf of the united charities 
campaign, and another brief talk was given by Envoy Kenneth 
Noel of the Salvation Army. 

The business meeting was called to order by Pres. R. F. 
Hunger, and the minutes of the January meeting were read 
and approved. The treasurer’s report was read, and C. B. 
Eastman reported for the membership committee. 

H. B. Hedges announced that W. H. Driscoll, New York, 
would be the speaker at the March meeting, and that the chapter 
will visit the Anthracite Industries Laboratory, Primos, Pa., in 
April. 

Mr. Hedges then introduced the guest of the evening, T. A. 
Walters, research engineer, American Blower Corp., who dis- 
cussed apparatus noise in buildings. Mr. Walters illustrated his 
talk with slides showing the various variables entering into the 
problem. Following a discussion on the subject the meeting 
adjourned at 10:10 p. m., according to Edwin Elliot, secretary 
of the chapter. 


Oklahoma Chapter Hears Dr. Ferderber 


lebruary 7, 1040. The 52 members and guests of the Okla- 
homa Chapter who were in attendance for the February meeting 
enjoyed a very enlightening talk by Dr. M. B. Ferderber, Fel- 
low of Department of Industrial Hygiene, University of Pitts- 
burgh Medical School, whose subject was the Practical Applica- 
tion of Air Conditioning in the Field of Medicine. His talk was 
followed by a long and interesting discussion. 

According to S. L. Rolland, secretary of the Oklahoma Chap- 
ter, it was the consensus of opinion that Dr. Ferderber’s talk 
was one of the most, informative talks given recently before the 
chapter, and his visit was thoroughly enjoyed by the members 
and guests present. 


Oregon Chapter Welcomes James as Speaker 


February 5, 1940. The February meeting of the Oregon Chap- 
ter was called to order by Pres. J. D. Kroeker with 73 members 
and guests present. President Kroeker gave a brief history of 
the Society and of the chapter and then introduced a few of the 
guests. 

Prof. S. H. Graf, Oregon State College, was introduced by 
President Kroeker, and he in turn introduced the speaker of the 
evening, John James, technical secretary of the Society, and a 
graduate of Oregon State College. Mr. James delivered a very 
interesting address on What Research Means to Better Comfort, 
Efficiency and Health. 

Following a lively discussion on various phases of Mr. James’ 
subject, President Kroeker called on B. W. Farnes who reported 
for the Nominating Committee. The candidates are as follows: 
President, T. E. Taylor; Vice-President, J. F. McIndoe; Treas 
urer, C. M. MacGregor; Secretary, B. W. Moore, Board of 
Governors, J. A. Freeman, W. T. Finnigan and J. D. Kroeker. 

Vice-President Taylor gave a preview of the topic for discus- 
sion at the March meeting, and also reported on the Society's 
46th Annual Meeting in Cleveland. 

E. C. Willey announced the Oregon State Air Conditioning 
Conference scheduled at Corvallis, March 28, 29 and 30, and with 
no further business to be discussed the meeting was adjourned. 

January 4, 19040. Pres. J. D. Kroeker called the regular 
monthly meeting to order with 22 members and guests in attend- 
ance. The minutes of the December meeting were approved as 
read, and President Kroeker introduced Del Brown, Portland 
General Electric Co., who discussed efficiency measurement of 
small furnaces, which was followed by considerable discussion. 


A report of the officers was called for, and the sec: 
reported on miscellaneous items. Announcement was then 
of the appointment of President Kroeker as a representati 
the Society’s Nominating Committee, with E. C. Willey s: 
as alternate. It was also announced that E. E. Carroll 
attend the Society's 46th Annual Meeting in Cleveland. 

Prof. S. H. Graf, Oregon State College, gave a cor 
resumé of House Bill No. 4500. It was moved and se 
that the secretary write to the Congressmen asking their s 
of the bill. A copy of the bill was requested for presen: 
before the Heating, Piping and Air Conditioning Cont 
National Association for their consideration. 

Following the report by the Legislative Committee, 
Moore reported on the status of the membership in the « 

Mr. Willey as chairman of the Air Conditioning Conf: 
Committee, announced the dates of the conference as Marc!) 2 
29 and 30, and also announced his committee appointments 

B. W. Farnes, chairman of the meetings committee t! 
nounced that John James, technical secretary of the S 
would he the guest at the February meeting, and that a 
on the Annual Meeting would be given by T. E. Ta 
the March meeting. He further announced that it was pla: 
have Pres. F. E. Giesecke, College Station, Tex., attend 
Conditioning Conference on March 29. 

It was stated, according to C. F. Heinkel, secretary 
Chapter, that the public relations committee was worl 
outlines, and will contact the heads of community cl 


possible speaking dates. 


Air Conditioning in Field of Medicine 
Discussed at St. Louis 


February 6, 1940. The regular Chapter meeting was 
the David Ranken Jr. School of Mechanical Trades, 
members and guests in attendance. The secretary read th: 
utes of the previous meeting, which were approved as 

Following the report of the treasurer, D. J. Fagin 
no new developments on the Smoke Committee. C. E. H 
made some interesting comments on the 46th Annual Meet 
Cleveland. W. A. Russell, Kansas City, was then int 
and announced that the 1941 Annual Meeting of the S 
would be held in Kansas City. He suggested that men 
the chapter be urged to prepare pavers on subjects wit! 
they were entirely familiar, and have them presented as 
the regular chapter program. 

A motion was made and the chapter extended a vote of 
to the David Ranken Jr. School for its hospitality, and t! 
ness meeting adjourned, followed by the regular m« 
which Dr. M. B. Ferderber, University of Pittsburgh 
of Medicine was the guest speaker. Dr. Ferderber spok« 
practical application of air conditioning in the field of n 
presenting his subject most ably. Dr. Ferderber’s vi 
arranged through the courtesy of the Society’s Speakers’ 


Bureau of Standards Announces 
Simplified Practice Recommendation 

The recently proposed Simplified Practice Recomm 
for large tube cast-iron radiators has been accorded the | 
degree of acceptance by the industry, and has been appr: 
promulgation as of March 1, 1940, according to an annow 
of the division of Simplified Practice, National Bu 
Standards. The recommendation will be identified as Si 
Practice Recommendation R174-40. 

This recommendation, in the opinion of the sponsors 
reduce the cost of production and greatly facilitate tl 
tenance of adequate inventories of the recommended s 
should also simplify the work of engineers, architects, a 
tractors in specifying, procuring, and installing radiaty 
simplify the problems of the distributors and jobbers b) 
ing more prompt deliveries. 
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The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants { 

ership in the Society. All applications for membership are to be sent to the Secretary and the names of applicants and the 
es shall be printed in the next issue of the JourNnaL of the Society or sent to the members in other approved man: 
the Council. When replies are received from references, the Candidate’s application shall be submitted to and act 
Committee on Admission and Advancement as soon as possible. 


When the Committee on Admission and Advancement has acted favorably upon a Candidate’s application ai 
rade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. During the past 
applications for membership have been received and the names of these men and their sponsors are published 


Members are requested to scrutinize the list with care. The Committee on Admission and Advancement, a1 











Council, urge the members to assume their share of responsibility of receiving these candidates into membership by ad 
Secretary promptly of any whose eligibility for membership is in any way questioned 
All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Societ v] 
luty of every member to promote. 
Unless objection is made by some member by April 16, 1940, these candidat he halloted up the ( 
: ted to membership will be notified by the Secretary immediately after electio: 
CANDIDATES REFERENCES 
|. E., Sales Engr., T. C. Heyward, Charlotte, N. ¢ ay oe H. H. H 
M. E. Barna: L. L. Lewis 
rk, D. L., Sales Engr., Messrs. Martin & Co., Delhi, | i HS. Traynor RK. V. Dunne 
Ledyard Avery I ‘ 
Breyer, Freperick, Student, Carnegie Inst. of Tech., Pitts C. M. Humph: So». 
burgh, Pa lr. F. Rockwell P. A. Edv 
wNER, E. G., Burner Sales, Dome Oil Co., Inc., Washing R. H. Feltwell S. L. Greggs 
ton, D. C lr. H. Urdahl lk. A. Leser 
CumMinGs, R. J., Engr. & Estimator, Franck & Fric, Cleveland, B. F. McLoutl (. H. Pesterfield 
Ohio L. G. Milles L.. k. Slawson 
D . J. T.. Chiet Engr., Highland Technical School, Los H. M. Hendrickson P. Wells 
Angeles, Calif Maron Kennedy \ Hess 
son, J. C., Jr. Htg. & Air Cond. Engr., Dept. of Bldgs., H. M. Betts \. B. Algres 
City of Minneapolis, Minn. (Advancement) F. B. Rowley C. FE. Lund 
BeRNARD, Pres., Airo Contracting Co., In Brooklyn, G. A. Belsky |. A. Helles 
N. ¥ | \. Waters Bernard Leventhal 
pb, G. P., Student, University of Minnesota, Minneapolis, F. B. Rowley nN. 
Minn 2 \lerer ( I 1 
R. S., Student, Michigan State College, East Lansing, L.. G. Milles KX. | Dist 
Mich C. H. Pesterfield H. B \/ 
e, J. H., Jr., Student, Michigan State College, East Lansing L.. G. Miller R. fk. Dist 
Mich ( H. Pesterfield } | MclLout 
nke, E. R., Cons. Engr., Chicago, Ill M. W. Bishop Ss. M. Tru 
B. A. Broom ; 1. Zack 
H. A., Student, Carnegie Inst. of Tech., Pittsburgh, Pa C. M. Humphreys RK. L. Smith 
rT. F. Rockwell Db. C. Pug 
, 2: ae Sales Engr., Johns-Manville Co., Washington 1. H. Hanlein M. F. Hopp 
DD. ¢ r. H. Urdahl \. Leset 
N, Macon, Supervising Engr., Cafritz Co., Washington, ©. F. Miller I. M. Thuney 
a W. E. Kingswell r. H. Urdahl 
ns, S. D., Htg. Dept. Megr., Bell & Morris, Calgary, Alta \. H. Hills EK. J. Ritchie 
Canada G. H. Hopper r. N. Adlam 
H. S., Student, Carnegie Inst. of Tech., Pittsburgh, Pa C. M. Humphreys J}. IF. Collins 
rT. F. Rockwell P. A. Edwards 
J. J.. Engr. & Contractor, Jordy Bros., Inc., New l. H. Purinton G. E. May 
Orleans: tn lohn Devlin . G. Burns 
|. J., Sales Engr., Philadelphia Flec. & Mfg. Co., Phila H. G. MeCulloug! H. H. Bert : VWembe 
Iphia, Pa H. H. Mather | \W SEC SE \ Vember 
©. A., Student, Michigan State College, East Lansing L.. G. Milles Bb. F. McLout 
Micl ( H. Pesterfield H. B. Dirks Vi 
H, Murray, Student, Carnegie Inst. of Tech., Pitts C. M. Humphreys |. F. Collins, Ji 
- ch. Pa | F R ckwell P \ I dwards 
}. R., Owner, Lynch Furnace Co., Portland, Ore B. W. Moore EK. C. Willey 
W. R. Burton I D. Kroeket 
B. S., Mech. Inspector, U. S. Dept. of Agr., Peoria, Tl B. | Piltz lames Holt 
lvancement) 1. Rose I. E. Shaer 
Mi R. A., Student, Michigan State College, East Lansing, |. G. Millet B. F. McLouth 
apie H Pesterfield H. B. Dirks iS Vi 
M eR, W. A., Asst. Sales Mer., Young Radiator Co., Ra M. I. May J. H. Volk 
ne, Wis \. 5. Krenz |. B. Banks 
M M AcDone.t, Pres. & Gen. Mer.. The Moore Fuel Corp { P. Balsam Arthur Fraze« Von-Mer 
inbury, Conn 1. S. Cunningham W. S. Alle: \ Ven 
U N. J. A., Student, Michigan ‘State College, East Lansing, |. G. Miller B. F. McLout! 
Mich C. H. Pesterfield 1. S. Cunninghan 
P x, D. J., Dist. Mer., Minneapolis-Honeywell Reg. Co. ©. W. Farra: Roswell Farnhan 
iffalo, N. Y¥ Herman Seelbach, J: loseph Davis 
Ps F. E.. Cons. Engr., Prawl ‘Engineering Co., Scottsbluff, W. M. Matthews N. FE. Schwartz 
(Advancement ) M. M. Shapiro B. L. Malcolm 
Hea ! 
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Stott, D. A., Mer., Canadian Powers Reg. Co., Ltd., Toronto, 
Ont., Can. 
Srranp, C, A,, Supt., Bruce Wigle Co., Detroit, Mich. 


Warren, H. P., Lab. Asst., Texas Engrg. Experiment Station, 
College Station, Texas. 
Winer, B. B., Student, Carnegie Inst. of Tech., Pittsburgh, Pa. 


Wooren, M. F., jr., Cons. Engr., Charlotte, N. C. 


H. D. Henion M. F. Thomas 
M. W. Shears H. R. Roth 
. S. Kilner W. H. Old 
D. Randall %. H. Oberschulte 
E. Giesecke W. E. Long 
H. Badgett E. G. Smith 
M. Humphreys D. C. Pugh 
F. Rockwell x. L. Smith 
C. E. Petty H. H. Hill 
L. Guest, Jr. E. R. Harding 





CANDIDATES ELECTED 





In the past issues of the JourNAL of the Society the names of the following men were listed as Candidates for Membershi 
membership grade of each Candidate has been assigned by the Committee on Admission and Advancement and balloted upon 


Council. We are now instructed by the Council to post herewith, as required by Art. B-III, 


lowing list of candidates elected: 


MEMBERS 


Bairp, F. E., Dist. Mer., The Trane Co., Atlanta, Ga. (e- 
mstatement ) 

Biete, H. U., Cons. Engr., Houston, Tex. 

Campau, W. R., Htg. Contractor, Kendall Heating Co., Port- 
land, Ore. 

Carter, A. W., Htg. Engr., Monarch Brass Mfg. Co., Toronto, 
Ont., Can. (Advancement) 

Core, C. B., Contracting Engr., Boynton Cole & Co., Atlanta, Ga. 
( Advancement ) 

essex, J. L., Engr., Armco International Corp., Middletown, 
Ohio. 

Grant, -W. H., Jr, Br. Mgr., Warren Webster & Co. New 
Orleans, La. 

GUTKNECcHT, Fritz, Engzr., Blattmann Weeser Sheet Metal 
Works, Inc., New Orleans, La. 

Haines, J. E.. Mer., Modutrol Div., Minneapolis-Honeywell 
Reg. Co., Minneapolis, Minn. 

Hersney, A. E., Research Asst. Prof., Univ. of Illinois, Urbana, 
Ill. 

HotswortH, R. C., Mech. Cons. Engr., Corpus Christi, Tex. 

Jorpan, R. C., Instructor Htg., Vtg. & Air Cond., Univ. of 
Minnesota, Minneapolis, Minn. (Advancement) 

Kiaces, F. E. P., Dist. Megr., The Powers Regulator Co., 
Greensboro, N. C. 

Lair, P. H., Cons. Engr., The P. H. Lair Associates, Boston, 
Mass. 

McGinnis, F. L., Mech. Engr., Williamsburg Restoration, Inc., 
Williamsburg, Va. 

Morro, J. J., Engr. in Charge, Paragon Oil Burner Corp., New 
York, N. ¢ 

Mumrorp, A. R., Assoc. Dir. of Research, Consolidated Edison 
Co. of New York, New York, N. Y. 

Norton, J. A., Mgr. Htg. Section, Crane, Ltd., Toronto, Ont., 
Can. 

Oster, W. P., Vice-Pres., Equitable Equip. Co., Inc., New Or- 
leans, La. 

Puttum, C. E., Vice-Pres., Bell & Gossett Co., Chicago, Ill. 

Ryan, W. F., Sales Engr., The Salina Supply Co., Salina, Kans. 
(Advancement ) 

STancLe, W. H., Special Engr., Servel, Inc., New York, N. Y. 


ASSOCIATES 


ALTEMUELLER, G. F., Chief Engr., Homeland Investment Co., 
Durham, N. C. 

Barnes, N. W., Dist. Sales Mgr., The Fulton Sylphon Co., 
Chicago, Ill. 

Bium, R. J., Jr. Sales Engr., The Kirk & Blum Mig. Co., 
Cincinnati, Ohio. 

sowes, W. H., Sales Engr., Canadian General Elec. Co., Ltd., 
Toronto, Ont., Can. 

Cuase, P. S., Plbg., Htg., Vtg. & Air Cond., Chase Co., Eu- 
gene, Ore. 

Cotman, R. C., Vice-Pres., McQuay, Inc., Minneapolis, Minn. 

Crary, J. O., Mer. Air Cond. & Comm. Dept., Frigidaire Div., 
General Motors Sales Corp., New Orleans, La. 

Fiscuer, F. P., Gas Sales Engr., Frank P. Fischer Engrg. Co., 
New Orleans, La. 

Gutcpert, S. R., Air Cond. Sales Engr., The Riester-Thesmacher 
Co., Cleveland, Ohio. 

Hamitton, H. S., Gen. Mer. & Dir. of Sales, Air Correction 
Co., Milwaukee, Wis. 
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Sec. 8, of the By-Laws, t 


Heacerty, W. H., Sales Engr., William H. Heagerty ( 


ington, D. C. (Reinstatement) 
Juercens, W. A., Sales Engr., John P. Childe Co., Cir 
Ohio. 


Kinc, R. W., Sales Engr., Asbestos Covering & Roofi 
Washington, D. C. 
KIRTLAND, E, M., Dist. Repr., Mueller Brass Co., Mily 


Wis. 
MoLi_anper, FE. D., Dir., Register & Grille Mfg. Co., In 
lyn, N. Y. 


Myer, Hayobn, Pres., Haydn Myer Co., Inc., Birmingha 
( Reinstatement) 

Nortu, W. R., Sales Engr., Baltimore, Md. 

Ormiston, J. B., Owner, Ormiston Plbg. Htg. Co. \ 


N. Y 


Parkinson, J. S., Acoustical Engr., Johns-Manville Res 


Labs., Manville, N. J 
Repp, H. L., Br. Mer., U. S. Radiator Corp., Cleveland 
( Remstatement ) 
Rescu, R. j., Pres., McQuay, Inc., Minneapolis, Minn 
Snook, A. H., Mfrs. Agent, Kalamazoo, Mich. 
VAN Wyncarpen, J. E., Mgr., Day Heating Co., Salem, ( 


JUNIORS 

Brunpace, F. W., Mech. Engr., Stewart-Kingscott ( 
mazoo, Mich. 

Conkuin, R. M., Engr., The Fred D. Pfening Co., C 
Ohio 

EKper, J. P., Development of Htg. Contrels, Walker 
New York, N. Y. 

Fiuckey, K. N., Lab. Asst., Washington Gas Light ¢ 
ington, D. C. 

Hersert, J. S., Asst. Engr. & Sales Engr., Blue Ridg 
Corp., Kingsport, Tenn. 

Hoover, W. L., Sales Engr., Clarage Fan Co., Was! 
x, 

MeuMken, H. O., Engr., York Ice Machy. Corp., St 
Mo. 

Pautey, R. D., Development Engr., Wood Conversion ( 
quet, Minn. 

PoucHer, B. R. E., Engr., Ernest W. Pougher & Sor 
chester, England 

RAInson, SAMUEL, Hte. Vtg. & Cooling Mechanic, Gre 
rem =e 

SPELBRINK, R. G., Office Engr., York Ice Machy. ‘| 
Louis, Mo. 

Tuetss, FE. S., Instructor Mech. Engrg., Duke Univ., 
N. C. 

Weiss, W. G., Sales Mer., St. Louis Furnace Mfg. ‘ 
Louis, Mo 

STUDENTS 

Brown, L. S., JIr., Studenf, Catholic Univ. of Ameri 
ington, D. C. 

GepseL, K. M., Student, City College of New York 5 
Tech., New York, N. Y. 

GOLDMANN, Puivipp, Student, Catholic Univ. of A 
Washington, D. C. 

LempBercer, E. B., Student, Massachusetts Institute 
ogy, Cambridge, Mass. 

McCusker, J. P., Student, Catholic University of 
Washington, D. C. 

Straurrer, J. E., Student, Carnegie Institute of T¢ 
Pittsburgh, Pa. 
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DON’T let condenser water problems 






stand in your way. If water rates are 


high, if the supply is limited, the 





York Economizer is the answer. It 
saves 99 per cent of the city water 
normally required for a refrigerating 
system. Compared with recirculation 
in cooling towers, the York Econo- 
mizer means approximately 97 per 


cent saving in pumping power. 





refrigeration 
air conditioning 
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Built to take care of both large 
and small jobs, these York Econo- 
mizers are of sectional design for 
easy transportation and assembly. 
are quickly and easily opened for in- 
spection by removing the panels. 

The condenser element of bare pipe 
welded into a unit and galvanized 
after fabrication, presents no clean- 
ing problem. Non-ferrous coils are 
available where specified. A low- 
head, direct-connected pump handles 


circulation over the condenser from 











York Economizer with liquid sub-cooling coil, 


the float-controlled make-up pan in 
the unit base. No eliminators being 
required, fan resistance and power 
needs are reduced. 

Check over the York Economizer 
point by point. You'll find maximum 
condensing effect in minimum space. 
Look in your classified phone book 
for the York trade-mark. 

York lee Machinery Corporation, 
York, Penna. Headquarters Branches 
and Distributors throughout the 


world. 


ork Headquarters for Mechanical Cooling Since 1885 


See the latest York equipment at the showroom of the York Branch or Distributor nearest you 























If you want clean 
hot water forever buy 
Whitlock Everdur Heaters 























Whitlock-Everdur Heater at KYW 
Studio, Philadelphia. Woolston-Woods 
Company, Pibg. & Htg. Contrs. 


Every building, from a ra- 
dio station to a_ hospital, 
likes clean hot water pro- 
vided by Whitlock-Everdur 


Heaters. 


New Bulletin 40 describes 
these heaters — address 
The Whitlock Manufactur- 
ing Company, 44 South 
Street, Hartford, Conn. 


Whitlock Everdur Heater at Rhode 
Island Hospital, Providence. D. D. 
Eames, Consulting Engineer, Boston. 
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Booklets. Reports and Papers 





Flow of Sludges in Pipes 


In the design of pipe lines through which sludge will 


must be pumped, there is a lack of sufficient information 
possible precise estimates of the head losses due to fricti 
the pumping of sewage sludges the problem has usual! 
handled by assuming that the common hydraulic formu 
plicable to the flow of water may be used in the cas 
tlow of sludge, provided the velocity of flow of the s| 
great enough to create turbulence. Actual measurements 

losses resulting from the flow of sludge in a pipe indi 

such an assumption is only an approximation of the t 
ditions which exist. 

The purposes of the investigation described in Bullet 
319 of the Engineering Experiment Station of the Unive 
Illinois, entitled Laminar Flow of Sludges in Pipes with S 
Reference to Sewage Sludge, by H. E. Babbitt and D. H 
well, which has just been issued, were to formulate the 
factors that influence the frictional losses when a s! 
pumped through a circular pipe, to formulate the variabl 
that affect the critical velocity, to verify the formulas 
mentally, and to present a simple method for measurir 
characteristics of individual sludges. 

As a result of the investigation it has been shown that 
such as mixtures of clay and water used in deep well 
sewage sludges, sludges from water softening plants, an 
similar aqueous suspensions of fine particles, obey th 
mental formula for the flow of a true plastic. 

It has also been shown that for a sludge flowing in a « 
pipe a critical velocity is encountered, below which the fi 
laminar, and above which the flow is turbulent. This 
velocity does not always occur at the same velocity in 
pipe with a given sludge. 

Two formulas have been developed and verified exp 
ally, one of which gives a velocity, that has been cal 
“lower critical velocity,” below which the flow will alw 
laminar, and the other a velocity, that has been called t 
critical velocity,” above which the flow will always be 
Between these two velocities the flow may be either lan 
turbulent, or a combination of the two, depending 
factors which are involved 

Until September 1, 1940, or until the supply availabl 
distribution is exhausted, copies of this 60 p., 6 x 9 i 
may be obtained without charge upon application to 
neering Experiment Station, Urbana, III. 


Automatic Refrigerant Control 


A new booklet entitled The Handbook of Automat« 
erant Control has been compiled and published by the A! 
Co., 2628 Big Bend Blvd., St. Louis, Mo. Written in 
to understand” manner for the refrigeration man, it 
tables, service data, application drawings, practical 
and other information. 

Definitions of air conditioning and refrigeration 
every refrigeration man ought to know are included 


\ 


tables and equivalents on specific heats, pressure, pressur 
temperature, latent heats, etc., are provided in a form 
reference. A service manual or “trouble analyzer” sé 
particularly interesting and valuable to the repair and 
man. Other subjects covered are thermostatic expansio! 


; 
( 


ammonia valves, magnetic stop valves, pressure drop, « 
The price of this 76 p., 5% x8 in., paper covered booklet 


However, it is being distributed by jobbers for a limit 
free of charge to purchasers of its publisher’s small valv: 
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File this under“... New Installation... Air Conditioning” 














- 




















1 to every worker in the plant, you'll be tops in the man- 
agement, now that you've decided to install air conditioning. 
Clean, properly conditioned air is just as necessary to worker- 
comfort and efficiency as non-skid floors, good light, and mod- 
ern toilet facilities. Congratulations! 








2 And the brass hats themselves will count you a Solomon 
for choosing efficient Dust-Stop* Air Filters for your new 
installation. Capacity: 2 CFM per sq. in. of area at 300 FPM 
Resistance (in inches of water gauge per inch of depth): 
.045 to .050 clean to .11 to .12 dirty. They stop virtually all 
“nuisance” dusts! 























3 and Dust-Stops will declare dividends of savings for you! 
They cost approximately 1 cent per CFM to install, including 
frames—less than 1/10th cent per CFM when filters need 
changing. Read on for other advantages over permanent and 
mechanical filter installations! 








4 As far as Dust-Stops go, you can send the plant firemen out 
into the fields to pick daisies. Dust-Stops are safer because the 
all-glass Fiberglas* filtering medium and the patented ad 
hesive will not support combustion. But that’s not all by a 
long shot. See picture 5. 

















Ja woman couldn’t change her mind any easier than you 
can change Dust-Stop Air Filters. No skilled work required. 
These filters eliminate cleaning, charging, draining, expert 
supervision, and the need to keep a supply of spares. Dust- 
Stops fit all types of “L” and “V” frames, too. 





————— 











6 Your air conditioning manufacturer, dealers and jobbers 
of this equipment everywhere, always have plenty of Dust- 
Stops on hand. You can get your supply of No. 1’s (1-inch) or 
No. 2’s (2-inch) at a moment's notice. So think it over, Mr. 
Plant Engineer, and specify replaceable Dust-Stops in that 
new installation. 


FIBERGLAS* BUGU@[* arr FILTERS 


“Tr. M. REG. U. S. PAT. OFF. 


Made by Owens-Corning Fiberglas Corporation, Toledo, Ohio 
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Ric-wil 


U. S&S. Patents 1,991,455 and 2,050,968. Canadian Patent 360,816. 
ther Patents Pending. 


Ric-wiL 
Insulated 
PIPE UNITS 


PRE-SEALED UNITS for underground steam lines, in standard 
pipe lengths, complete with steam pipes and all accessories. 
ARMCO HEL-COR CONDUIT AND FITTINGS of heavy gauge 
pure ingot iron, heavily galvanized, with protective asphalt coat- 
ing and asbestos-asphalt felt wrapping to resist all forms of 
deterioration. 

WATER-TIGHT, light in weight, yet amply strong to stand 
abnormal stress and strain, even in shallow trenches. 
INSULATION—any standard material in recommended thickness 
may be specified, such as 85% magnesia or laminated asbestos 
spongefelt sectional coverings. Asbestos fibre, hand moulded 
insulation with roofing jacket, can also be furnished. 
COUPLINGS which connect units are positive and subject to 
complete inspection at all 
times. No guess work 
involved. 

PIPE SUPPORT GUIDES 
(semi-steel rings carried in 
special cement insulation) 
are threaded into each end 
of the Hel-Cor Conduit, to 
give permanent pipe align- 
ment, and seal ends of 
units. These supports are 
locked securely in place 
but may be unscrewed (see 
illustration). 





4 correctly engineered system built by manufacturers of 30 
years’ standing, Ric-wil, Insulated Pipe Units are the culmination 
of experience gained in the production of over 700 miles of 
underground steam lines. New complete Catalog No. 40, describ- 
ing all Ric-wiL Systems, sent on request. 


The Ric-wilL Co., Union Commerce Bidg., Cleveland, O 
New York San Francisco Chicago 


Agents in principal cities 
at Recisteneo wn U. S. PATENT OrMce . 


CONDUIT SYSTEMS FOR 
UNDERGROUND STEAM PIPES 
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Summer Air Conditioning by Gas 


A discussion from the gas utility’s viewpoint on market possi 
bilities and equipment available for summer air conditioning by 
gas s presented by Allan W. Lundstrum, Ebasco Services, 
Inc. at the recent midwest industrial gas sales conference of 
the American Gas Association. Mr. Lundstrum also delivered 


per at the AGA annual convention last fall. 


In concluding the first part of his paper, Mr. Lundstrum sum- 


1 + « | 
marized it as follows 
Summer air conditioning may be added to any desired degree with 
‘ easing the peak requirements of the systen 
2 Summer air conditioning may be expected to yield a maximum pos 
i of from 250 to >) per cent of total possible heating load, 
epel g upon the degree day deficiency f a particular territory 
Summer air conditioning may be expected to yield up to a maxi 
um of about 800 therms per average is er per season for an annual 
egree day deficiency of 500 to not more than 300 therms per average 
per season for degree day deficiency of 6500 per year 
j The natural gas industry might possibly rease its total sale s 
us 25 per cent by complete saturation of the summer air conditioning 
fr an imcrease in annual net f $110,000,000 (50 per cent 


The manufactured gas industry might possibly increase its total 


sales 50 per cent by complete saturation of the summer air condi 
R rket in increase in annual net of $110,000,000 (60 per cent 
f ihe entire gas Ss igh expect a iximum of 7,000,000,000 
s per ye r piete sat ation the summ er air conditioning 
an increase mn annual net f $220,000,000 (55 per cent) 
s not presumed that these figures will ever be reached, he 
but they do represent the order of magnitude of summer 


conditioning load possibilities. 
Part 


summer air conditioning by gas 


available for 
Mr 


develop 


2 of his paper was devoted to equipment 


In concluding this section 


mdstrum said that great strides had been made in the 


ment of gas fired summer air conditicning equipment during the 


st few months and that the gas industry may look forward 
the near future to having a number of different types of good 
ipment to use in the development of its summer air condition 
g load. He stated that the expectations of profit to both 
ties and manufacturers are tremendous and that the rich 


ds that summer air conditioning hold out to the gas indus 


ke an intensive effort to develop this load fully worthwhil 


Air Conditioning Helps Product and Worker 


nditioning was hailed last month by L. Logan Lewis, 
resident of Carrier Corp., as an industrial improvement 


11 


“not only improves the product, but also gives the fellow 


| the machine a break.” 
Speaking before the annual meeting of the Society of Chem 
Industry in Montreal, Mr. Lewis pointed out that many 


found air conditioning “was an important step in indus 


elations as well as a means of improving products and 
ling output.” 


modern production methods there are three important 


he explained, “the material, the machine and the opera 


the case of a manufacturer jof silk stockings, for in 

ll three of these get a break. 

humidity is maintained for working the fiber. Cooling 
provided to protect the machines from overheating, and th 

operator has clean, cool, dehumidified air in which to 


his not only makes her more 
healthier better 
to silk 
conditioning has brought results to the 


ppier, and worker.” 


lition improving stocking manufacture and 
he worker, air 
the street” through its application in various industries 
ve products and lower selling costs of staples, he said 
lude cigars,” he added, “be¢ause today Vice-president 
would find that air conditioning has made his dream 
five cent cigar come true.| Humidity control in to 
tories has brought the costs of cigar making further 


year.” 
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efficient, but also makes 4 


DUCTS 


One of the 
South’s largest 
air-conditioned 
office buildings 
provides quiet, 
fire-safe air- 
conditioning 
ducts with more 
than 15,000 
feet of J-M 
Airacoustic 
Sheets 


N planning the huge air- 

conditioning system for 
the Canal Bank Building, 
New Orleans, La., engi 
neers Weil and Moses took no 
chances with tenants’ comfort 
and safety. 

At a surprisingly low cost, 
all ducts were lined and the fan 
rooms soundproofed with J-M 
Airacoustic Sheets. 

This modern lining material 
eliminates more than 70% of 
all sounds in the ducts. Its min- 





M 





LIGHT IN WEIGHT, 
J-M Airacoustic 
Sheets are easy and 
economical to apply. 
Furthermore, they 
are virtually unaf- / 


oI 


fected by humidity 
and cannot flame or 
contribute to the 
spread of fire. 








, 


. 


NOISE ELIMINATED IN 
CANAL BANK BUILDING'S 


JOHNS-MANVILLE 


AIRACOUSTIC SHEETS For Duct Linings 

























AL LLALiwane 
an Clete,’ 
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me 
CANAL BANK BLDG., New Orleans, La. 


. one of the largest air-conditioned 
office buildings in the southern United 






































States. More than 15,000 feet of J-M 
Airacoustic Sheets were used by Weil | 
and Moses, engineers, to keep ducts 


quiet and fire-safe 


eral base will not support flame 

. prevents the spread of fire 
through the duct system. And, 
because Airacoustic Sheets are 
strong, durable, highly mois 
ture-resistant, maintenance will } 
never be a problem. 

For complete details, write 
Johns-Manville, 22 East 40th 
Street, New York, N. Y. 


- 


. 




















The shearing action 
of the rotating ball plug 
in Sphero Valves cuts 
through scale or thick 
viscous materials as it 
revolves when opening 
or closing. This, and the 
perfect seating of the 
ball, assures a_ tight, 
leak-proof seal. 

The round portway in the plug 
gives an opening the same size as in the pipe 
and reduces pressure loss. 

Wear on the seat rings is reduced to a mini- 
mum by the rotary movement of the ball be- 
cause they are not in contact with the flow when 
valve is wide open or closed. 

Fairbanks Sphero Valves are easier and 
quicker to operate. Working parts can be 
renewed on the line. Other features which 
recommend them for blow-off purposes and 
services where a full flow, quick-acting valve 
is required, are explained in catalog No. 21. 
Write for a copy. 


THE FAIRBANKS COMPANY 


Valves, Dart Unions, Hand Trucks and Wheelbarrows 
396 Lafayette St., New York, N. Y. 


Boston, Pittsburgh—Distributors in Principal Cities 
Factories: Binghamton, N. Y. Rome, Ga. 


Fairbanks 


Fig. 0805 









Sphero Valves 








Conventions and | \ position 





Midwest Power Conference: April 9-10, Palmer Hous 
cago, Ill. Under direction of Stanton E. Winston, 401 S 
St., Hinsdale, Ill. Sponsored by Armour Institute of Tec! 
and other colleges and societies. Includes sessions o1 
power plants; electrical transmission; power for paper 
refineries, and chemical plants; fuel problems; and hydr 

Heating and Air Conditioning Conference: April 9-1 
State College, Ames, Iowa, and display of heating and a 
ditioning equipment. Program includes papers on oil 
stokers, noise, air filter performance, the electrostatic 
distribution, and determining the cooling load on small « 
cial installations. 

International Acetylene Association: Annual conventio: 
10-12, Schroeder Hotel, Milwaukee, Wis. Headquarte 
30 E. 42nd St., New York, N. Y. Papers to be present: 
noon of April 10 include discussions of welding 
molybdenum pipe and welding industrial piping. 

American Society of Mechanical Engineers: Spring 
May 1-3, Hotel Bancroft, Worcester, Mass. Headquart 
29 W. 39th St. New York, N. Y. Papers to be 
include Feedwater Treatment, by C. H. Fellows; Ex 
tal Drying, by D. L. Cooper; Thermometric Time La 
Beck; Conditioned Air in Drying and Curing of To 
A. H. Cooper; Burning of Heavy Fuel Oil, by G. (¢ 
son; Purchase and Use of Fuels, by E. Wadsworth 
Recent Developments of Oil Burners, by R. C. Vroo 
parative Tests of Flow Measurements, by O. H. Dodkin 
modynamic Properties of Vapors, by Eric Leib; and T! 
Specific Heats, by R. C. H. Heck. 

Anthracite Conference: May 9-10, Packard Auditoriu 
high University, Bethlehem, Pa. Program includes pa 
research and radiant heating. 

National District Heating Association: Annual meeti 
14-17, French Lick Springs Hotel, French Lick, Ind. S« 
treasurer, John F. Collins, Jr.. 1231 Grant Bldg., Pittsbu: 

Smoke Prevention Association; Annual convention May 
Hotel Statler, St. Louis, Mo. Headquarters office, Cit 
Square Bldg., Chicago, IIl. 

International Petroleum Exposition: May 18-25, Tuls 

Heating, Piping and Air Conditioning Contractors Nai 
Association: Annual convention, May 27-30, Hotel Pennsy! 
New York, N. Y. Secretary, Joseph C. Fitts, 1250 Sixt 
New York, N. Y. Program includes report on preparat 
test material for apprentice training courses, welding cor 


\{ 


report on standard procedure for electric arc pipe welding 
cussion on air conditioning and trade promotion, introduct 
IBR ratings on cast iron boilers, and committee reports 

islation and separation of contracts, certification and sta 

National Warm Air Heating and Air Conditioning 
tion: Mid-year meeting, June 3-5, Palmer House, Chi 
Managing director, Allen W. Williams, 5 E. Long St., Col 
Ohio. 

Stoker Manufacturers Association: Annual meeting Ju 
Homestead Hotel, Hot Springs, Va. Headquarters off 
N. Michigan Ave., Chicago, IIl. 

American Society of Refrigerating Engineers: Spring | 
June 9-11, Skytop Lodge, Skytop, Pa. Secretary, Da 
Fiske, 37 W. 39th St., New York, N. Y. 

American Society of Heating and Ventilating Eng 
Semi-annual meeting, June 17-19, Wardman Park Hotel 
ington, D. C. Secretary, A. V. Hutchinson, 51 Madisor 
New York, N. Y. 

National Association of Building Owners and Ma 
Annual convention, June 17-20, Commodore Hotel, New 
N. Y. Headquarters office, 134 S. La Salle St., Chicago 
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ed Air nya 


@ With a wide range of from 3 to 15 tons capacity, Curtis Packaged 

Air Conditioners now meet the demands of a variety of markets with 

complete mechanically refrigerated air conditioning at low cost. meet 
Every type of retail establishment is now a prospect for this Curtis 


equipment, for they can profit from the advantages of air condition- wien 


ing without costly installation charges or disturbance to fixtures. 

The Curtis Store and Office Cooler and the Curtis Remote or 
Central Type Air Conditioner are com- 
pletely factory designed and built 
packaged units that cool, dehumidify, 
circulate and filter the air. They are 
quickly and easily installed, readily 
financed, and are adaptable for heat- 
ing if desired. 

The demand for Curtis Packaged Air 
Conditioning is growing every day. 
Write to Curtis for complete informa- 
tion on the Curtis line. 


















Curtis Refrigerating Machine Company 


Division of 
Curtis Manufacturing Co. 


mCcURT! Feed 1050 Kienlon Ave. St, Louie, Mo. _ M% 10, 18-ton Remote or Ce 
ERA Established 1854 or Ven- 3 and 5-ton Packaged Type Air 
- oS tral Type Air Conditioner Conditioner 
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Looking for a Better General Service Pump? 


You'll find it in the new Buffalo High Efficiency Type RR. Special arrange- 
ment in both two and four stage design assures continuous hydraulic balance 
The result: smoother operation, reduced power costs. The price is right. 


Send for new Bulletin 980. 


BUFFALO PUMPS, INC. 


17] rerreres St. rea" 


Branch Engi ne Off 
Cities 







Kit 








SINGLE  MULTI- | TYPE is PUMP 
SUCTION STAGE “RR” 
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DEPENDABLE 








Ina 
Vacationer’s 


Paradise. . 
South of the Mohave Desert, nestled snugly amid 
snow-covered mountain peaks, lies the "Charm Cen- 
ter of the West"—Lake Norconian Hotel. Truly a 
vacationer's Paradise — swimming, boating, riding, 
hiking — rich in scenic marvels of the West — just 
far enough from the hustle and bustle of everyday 
living. 

In these vacation spots, where Refrigeration MUST 
be Dependable, wise Engineers demand A-P Valves. 
A-P Valve DEPENDABILITY is so well proven that the 
thought of a substitute is impossible. 

Valves ere available ina tut New A-P 

range of capacities 


Accurate, Supersensitive, Leak- 
proof . . . DEPENDABLE. 


ome A-P No. 205-C 
Thermostatic 

Expansion Valve. 

Up to I|-ton Freon. 





No. 73 R.J. 
Solenoid. 


* In stock at Progressive AUTOMATIC PRODUCTS COMPANY 
Jobbers Everywhere... 94450 norTH THIRTY—SECOND STREET 
Recommended by oe MILWAUKEE ® wisconsin 
ou — jen Export Department—i00 Varick Street 

ry New Yerk, New York, U. S. A. 


















ASTM Publishes 
Book of Standards 


[ASTM Standards 1939, in three parts—Part I, Metals 
II, Non-metallic Materials—Constructional; Part III, 
metallic Materials—General. 1308 + xxvi, 1217 + xxvi 
1175 pp. + xx, respectively. 6 x 9 in. Published by 
Society for Testing Materials, 260 S. Broad St., Philad 
Pa. Prices (clothbound): any one part $8.00; any two 
$15.00; all three parts $22.00. Supplements for 1940 a: 
any one part, $3.00; any two parts $5.00; all three parts 
For half-leather binding add $1.00 for each part and eacl 
ment. ] 

Publication work on the 1939 Book of ASTM Standa 
recently been completed and copies of this important pub! 
are now available. Important changes are incorporated 
latest ASTM publication. For the first time, it contains 
the society’s specifications, whether standard or tentative 
merly the tentative specifications were issued in an annual \ 
but the convenience of having these and the formally a 
standards in one volume led to the present combinatior 
book is in three parts, instead of two parts as formerly 
covering metals; Part II, Non-metallic Materials— 
tional; Part III, Non-metallic Materials—General.. The 
sions are as follows: 


Part I. Metals—Ferrous and non-ferrous metals, except 
chemical analysis General testing methods 

Part II. Non-metallic Materials—Constructional—Cementitious 
rials, concrete, masonry building units, ceramics, pipe, timber 
atives, paints, road materials, waterproofing materials, soils, gene 


methods. 

Part III, Non-metallic Materials—General—Fuels, petroleu 
electrical insulating materials, rubber, textiles, soaps ar 
plastics, water, general testing methods, thermometers 

Each part contains a complete subject index and tl 
three tables of contents, designed to make the book of may 
utility. The first lists items under the general materia 
ered; following this is a table of contents giving a comp 
of all the items in the part by numeric sequence. The t 
covers by subject the tentative standards, which appear 
back portion of each part. These tentative specificatior 
proposed standards in widespread use throughout indust: 

Practically all of the specifications and tests have bee: 
in the new double column format. This use of new t 
all of the society’s committees an opportunity to review the 
866 items included and incorporate a number of editoria 
provements. This work has been going on for months 
6peration with the ASTM staff. 

Another departure in the mechanical features of th 
involves a newly designed backstrap to give them a distin 
and attractive appearance. 

The society continues the publication of its volume on 
ical analysis of metals including 19 methods covering 250 ; 
This book is of interest to special groups and the mate: 
not been included in the Book of Standards. 

The method of issuing the 1939 Book of Standard 
provides that a supplement to each of the three parts 
issued in 1940 and 1941. These volumes (estimated pag 
to 500 each) will contain all new and revised standards 
tentative standards, and revisions, approved in the res] 
years. 

There are 866 separate standard and tentative specifi 
methods of test, definitions, etc., in the three parts, wt 
duplications (primarily between Parts II and III). The 
of items in each part is as follows: Part I, 298; Part I! 


Part III, 245. 
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Since 1920, the name BALDOR has been 
associated with only the Betfer Motors 


For 20 years, Baldor has specialized 
in building motors to meet the special 
requirements of manufacturers of Unit 
Heaters, Fans, Blowers, Pumps, Air Con- 
ditioning and other motorized equipment. 


For 20 years, Baldor has pioneered and 
developed some of the most important 
advances in motor design and construc- 
tion, including the New STREAMCOOLED 
Design and GLASS-INSULATED motors. 


Let a Baldor Engineer give you the 
benefit of this 20 years of specialized 
experience. 

BALDOR ELECTRIC COMPANY, ST. LOUIS 


Representatives n Prin ee] Cities 
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STOP AIR DUCT CONDENSATION 
CONTROL ROOM TEMPERATURES 


with efficient CORK insulation! 


NOVOID CORK PRODUCTS OFFER 
A COMPLETE INSULATION SERVICE 
FOR AIR CONDITION SYSTEMS 


NOVOID CORKBOARD ps 


efficient, economical insulation for 
cold air ducts, walls, and roof 
This natural CORK mater 
effectively bars heat’s passag« 
prevents destructive luct 
ceiling condensation, and help 


to control room temperatur« 
within comfortable rang« 


Novoid Corkboard comes in { 





handy widths . . . 36° x 36", 24° x 36", 18" x 36", 12" x 36 
and in thicknesses from one to six inches. It is light in we 
moisture resistant, and extremely durable Properly installed, it 


will give years of efficient, trouble-free insulation even under sever« 


operating conditions. 





NOVOID CORK PIPE COVERING 
AND CORK FITTING COVERS 
reduce operating costs by 
eliminating cold line conden- 
sation and conserving costly 
refrigeration. These light 
weight, natural Cork cover- 





ings are specially fabricated 
in shapes and thicknesses to 
fit any piping arrangement . 

for every temperature need. 
They offer the same qualities resistance, and extreme durabilit 


of heat resistance, moisture as Novoid Corkboard 





STONEWALL FINISHES are ideal ducts and air washing room 

for surfacing insulation as They provide a non-inflamma- 
applied to exposed cold air ble, water-tight coating that will 
not crack, chip, bulge, or become 
brittle. Three types are availabl 
for a variety of uses: Stonewall 
Fibre Emulsion Finish, Stone- 
wall Sand Emulsion Finish, and 
Stonewall Emulsion. They give 
efficient protection against ait 
and moisture infiltration which 
assures dry, sound, permanent 


insulation, 


NOVOID CORK INSULATION 





i ’ 
| Cork Import Corp., 330 W. 42nd St., New York City. HPA-4 | 
| Please send me complete information on Novoid Cork Insulation and | 
, Stonewall Finishes for air conditioning installations | 
| Name 
| I 
{ Street j 

I 
! City and State ' 
ee ee ee CL LL | _ 
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Waterloo FGV -75 
Four-way 
Supply Grille 





Waterloo 
Weatherproof 
Louvre 


@ The Waterloo line provides a 
complete variety of Air Diffusion Units to meet 
every type of air distribution requirement. That is 
why more engineers and architects than ever are 
specifying Waterloo Equipment. Proper air diffu- 
sion is not only desirable but necessary for best air 
conditioning performance. Waterloo gives you a 
wide range of scientifically de- 
signed diffusion units to handle 
the most difficult requirements. 

WRITE TODAY for new illustrated lit- 


erature covering the newest develop- 
ments in Air Diffusion Equipment. No 





obligation. 
WATERLOO REGISTER COMPANY 
WATERLOO, IOWA SEATTLE, WASH. 


Offices in all principal cities. 
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i quipment Dey elopments 





For your convenience in obtaining more informatio 
about any of this equipment, see coupon on page 13; 
Add the new products and companies listed here | 
your Directory Section which you received in yo. 
January, 1940, Heatinc, Prrinc ANp Am Conpitioniy 
and thus keep your records of sources of supply up : 
date throughout the year . . . Single asterisk (*) ind 
cates equipment not listed in Directory Section: doub! 
asterisk (**) equipment and manufacturer not list: 


Controllers for Temperature, Pressure, 


Flow and Liquid Level 


No. 1824—A redesigned line of “Fulscope” air op 
cording and indicating controllers for temperature, press 
of flow and liquid level has been introduced. In addit 
combining in one instrument the proportional respor 
automatic reset forms of control, these new controller 
porate a third process control effect, namely, “Pre-A 
manufacturer states. This is a supplementary cont: 
which makes control valve corrections according to tl 
control point deviation. In response to sudden distur! 
the process or variations in the controlling medium, ov: 
ing or oscillating is reduced by an immediate and 
larger control valve action than would occur otherwis« 
thermore, states the maker, this feature stabilizes operati 
a change in set point and when the equipment is start 

The automatic reset feature, which compensates fo 
in load, is situated in the instrument case and is fully ad 
over a wider range than previously. 

The universal die-cast aluminum case is adaptable to 
flush mounting. Recording instruments are available wit 
complete control mechanisms with any combination of 
systems except two manometers. Interchangeable unit 
tion permits conversion from one form to another in t! 

These controllers are available in five standard ty; 
high sensitivity; adjustable sensitivity; adjustable s 


with automatic reset; adjustable sensitivity with “Pre-A 


adjustable sensitivity with automatic reset and “Pre-A 
lor Instrument Companies, 95 Ames St., Rochester, N 


Redesigned Air Conditioner Line 


No. 1825—The “Climate Changer” air conditioner 
been redesigned and refined to incorporate the latest 
ments in the air conditioning field and to include all 
maker’s unit coolers and air conditioners under the sing! 
nation. The line has been expressly planned to afford 
selection for practically every known air conditioning | 
the manufacturer states. Five major types possess a dive! 
application possibilities as well as capacity range fron 
20,000 cfm. 

The various available types are as follows 

Type D includes a group of air conditioners for “ 
applications. Sizes range from small horizontal and vert 
hotel and office application to large commercial vwnits 
three parts and capable of delivering a maximum of 20,00/ 
models afford a wide range of fan and coil capacity and ar 
various coil combinations for the different types of winter 
summer cooling. 

Type A units are designed expressly for apartment house app! 
for individual apartment air conditioning. Available in ot! 
horizontal models, these units may be placed in a closet or 


of-the-way spot or furred into the ceiling. Capacities from 
cfm. 

The Type F is a floor unit which provides year ‘round air 
for home or office. Furnished in a neutral color to blend 
decorations of any interior Available in a range of sizes at 
from 250 to 1500 cfm. 

The Type M is especially for installations where economy !s t 
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in the selection of equipment. All essential features of complete | 
nditioning are incorporated, Available in both vertical and hori 
models im various sizes ranging jim capacity trom 1200 ww 12,500 
Horizontals utilize single fan, and the vertical units are furnished | 
with twin fans. 

Type X is a propeller comfort choler for spot cooling Capa ities | 

30 to 2250 ctm 

e sprayed coil unit is designed) especially tor a built-up sys- 
requiring a separate fan motor and drive and filters. Because | 
“+s coils are sprayed, it provides air washing in winter or sum- | 
During the heating cycle, either steam or hot water may 
sed with humidification obtaing¢d by means of washer type | 
spray nozzles. During the summef, cold water, brine or direct | 


4 
expansion refrigerants may be used for cooling, with dehumidi- | 
feation obtained with the cooling} coils. Capacities from 2000 
t) 48,000 cfm.—Trane Co., La Crosse, Wis. 


{utomatic and Thermostati¢ Expansion Valves 





1826—The new “Dura-fram” jexpansion valves recently an 
€ USAIRCO blowers fit into every system and 
into every budget. There's a size and type for 
every need at a price that makes USAIRCO blowers 


wnced are of single diaphragm | construction, the diaphragm 





nts being silver soldered and the diaphragm of stainless steel. 


Needles and eae (removable on the adjustable thermostatic the most profitable equipment on the market. AIR WASHER 
types) are made of “Delubaloy,” a ¢orrosion resisting alloy. They are the result of 16 years of progressive 
[his new line of valves includes both automatic and ther engineering and specialized manufacture. All 
mostatic types. A feature of the thermostatic types is that they USAIRCO air conditioning equipment is fully 
ymbine the benefits of gas charged power elements with single guaranteed as to ratings and performance. 
liaphragm construction, the maker) states. Gas charging limits | USAIRCO is equipped to give fast service on 


the suction pressure when starting up the system, according to special items. Write for details. 


the maker. 

The valve body is at the temperature of the high pressure HEAVY DUTY BLOWER 
USAIRCO Heavy Duty 
Blowers for ventilation 
through any size duct UNIT HEATER 
systems. Capacities from 
2,000 to 70,000 C.F.M. 
Available in double and 
single inlet. Over 5,000 in 
use in schools, public 
buildings, theatres. 


liquid; therefore, the bulb automatically stays colder than the 
valve. Thus the valve may be installed even where the valve 
body is located within the cooled space. In the larger sizes, the 
high side liquid is precooled before reaching the orifice in order 


‘ 


» reduce the volume of any entrained gas and pass a solid 


stream through the orifice. 
Capacities of the larger valves may be changed on the job by 


hanging the selective capacitators| or the seat assembly.—De 
troit Lubricator Co., 5900 Trumbull Ave., Detroit, Mich. 





HEAVY DUTY BLOWER 
Type A 


USAIRCO Type A. Heavy 
duty. Backwardly curved 
;' blade. Non-overloading 
turer, front operation allows clos¢ ganging of a number of power characteristic. Wide 
units in compact width and height multiples; and combining the range of sizes and capa- 
cities. 


Combination Starter and Motor Disconnect Switch 
UNIT HEATER 
No. 1827—A new combination across the line starter and BLOWER TYPE 
motor disconnect switch for use with squirrel cage and single 


phase motors has been developed. | According to the manufa 





starter, switch and fuses in one enclosure saves wiring and con 


duit work. By loosening four scr¢ws the entire control panel 
} 


se LIGHT DUTY BLOWER 
The front operated, contactor type disconnect switch incor ASSEMBLY 


porates “Dust Safe” vertical contacts which are interchangeable uUsAIRco Light Duty HEAT CORE 
with the starter contacts. Overload protection is provided by Blower Assembly. Also 
1 thermal overload relay. The mechanical door interlock pre available in twin and 
. ‘ , triple assemblies. Capaci- 
vents opening the door when the disconnect switch is closed. ties 800 C.F.M. to 4.000 
This starter is available with either three or four poles, in C.F.M. Recommended for 
five sizes, horsepower ratings fron) 6% to 200, and with the forced air furnaces and 


light duty air condition- 


llowing types of cover control: feset button only, start and - “Ae 
ing applications. 


stop reset buttons, or three position) selector switch for manual 


t-automatic-local control. The starter can be furnished in CO-OPERATIVE ENGINEERING SERVICE 


water tight, dust tight and in NEMA Type 7 and 9 enclosures 
rardous locations.—Cutler-Hammer, Inc., N. 12th St. and 
W. St. Paul Ave., Milwaukee, Wis, 





Available to all factors in the industry are the pane eee 


services of USAIRCO’s engineering staff, with a 
16 year background in the successful design and 
application of air conditioning equipment for 


New Meter of Area Type all types of work. 


‘ 





1828*—A new type of meter (the “Linameter”) is 
HPAS40 


day particularly to the measurement of fluids having charac- 
tettetice | ’ . SEND YOUR COMPLETE CATALOG 


of viscosity, corrosiveness,|and solubility such as fuel | 
ionia, hot tar, et@, according to the manufacturer. This | Name 
s of the area type, with meter body installed as an 


dd 
intes part of the pipe line, and |containing a weighted disk | Adareee KNOW THE 


2 —— =< State 
UNITED STATES AIR CONDITIONING CORP. COMPA We 


Northwestern Terminal, Minneapolis, Minn. TH E 
Export: U. S. Air Conditioning International, Inc. LI N £ 
Graybar Bldg., New York 

Canada: Canadian Air Conditioning Co., Led, 
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139 Queen St., West Toronto, Canada 





Installed 


March, 1927 : 
eige , w/ he positioned by the velocity of fluid through a tapered th: 


tion in such a manner that the disk travel is directly 
tional to flow rate. Attached to the weighted disk is a 
iron core, the latter of which traverses the field of tw 


iWfella [ ‘i ] clare ve tance coils surrounding the pressure tight tube of the met 
These coils form a reactance bridge when connected el 
Cost to Date 
to any desired distance from the meter body. Measure: 
‘ ) ') ') ') accomplished in the recording instrument by use of 
‘& ( . 4 ( vanometer null principle, as applied to the maker's ek 


meter. 
The meter is made in different combinations of 





to similar coils in the indicating, recording and integ 
strument and form the means of transmitting the meas 


recording and integrating features to suit particular 
and may be equipped with pressure and temperatur: 
to record on the same chart with flow. Styles are avail 
wall, column or flush panel mounting.—Cochrane Cory 


17th St., Philadelphia, Pa 





New Centrifugal Fan 

No. 1829—Low power consumption, quiet operat 
maintenance characterize the latest addition to tl 
trifugal “Silentvane” fans, according to the maker 
| “Design 7,” this fan is constructed of heavy steel plat 


with angle irons. 


Quiet operation results from streamline inlets shap 
| whirlfree passages for the air to enter the rot 


reducing fan eddy currents and turbulence. Mechanica 





cies in excess of 70 per cent are obtained over 53 per 
the performance range, 75 per cent over 41 per cent 
| performancs range, and 80 per cent over 21 per 
performance range, the manufacturer states Phe 
self-limiting horsepower characteristic with gradually 
VN) horsepower and volume until the point of maximu: 


; 
ne 


' 
m)) is reached; then decreasing rsepowe! irge 
- +\ ; , ee 
e Straight fan blades pitched at an angle of 45 deg at 
| ee if all 
xy are designed for freedom from dust loading in roto1 
¢ when handling dirty gas or ait 
This fan is available in all standard discharges, 





| double width, single and double inlet, with whee 
ee ntnern co ranging trom 149g to 87 im., static pressures to 16 
gage—B. F. Sturtevant Co., Damon St., Hyde P 
Joes Your Motor Experi nee 
oes our otfor xperience Magnetic Switch for Air Conditioning 
. # ’  ) No. 1830—A new magnetic switch for control of ait 
Tac Up wit T Is e — ing equipment motors directly from the contacts of 
| thermostat or other low voltage control instrument 
The standard HOWELL 15 HP, 1200 RPM Motor shown announced. This unit (which has application in most 
: above has just rounded out 13 years of continuous | where it is desirable to control ait conditioning equipment 
service. It is installed at the Suabedissen-Wittner Dairy, from a thermostat, the maker says) consists of a thi 
South Bend, Indiana, driving a 15-ton ice machine under ec ss merge neblaer jarnicenr <tr -coeg eeiteaee aomennsleagte 
control transformer assembled into one compact unit 
severe load conditions. This magnetic switch and transformer combination 
Not once in 13 years has this motor been out of com- a motor against overload by means of its manual ot 
reset overload relays, and also, with its low voltag« 


mission—never required a single 
repair. Recently we checked. it FAST DELIVERY 
thoroughly — STILL O.K. 

Yes, Sir, HOWELL Motors can 
take PLENTY of punishment year 
in-and year out! That's un- 
doubtedly the main reason why 
they are used so extensively in ENGINEERING 
air conditioning on all types of SERVICE Shab inge at | : 

, oO 8. new development in water reguiating 
drives. They ARS cepentamet the “Model 68 Series” introduced recently. Designed p1 


terminals on the outside of the enclosure, assures isol 
ON ANY | the pilot circuit from the power wiring. 
DESIRED QUANTITY A normally open interlock is furnished to provide 
sequencing with other equipment when desired. The 
coil is isolated electrically from the power circuit, p! 
> 4 


flexibility for wiring —General Electric Co., 1 River R 


IMMEDIATE yY nectady, N. Y 





Water Regulating Valve 





to control the flow of water to water cooled compress 


YOUR NEEDS - STANDARD OR SPECIAL? : 
condensing coils by means of head or receiver pressuré 


1915-1940 | 

HOWELL makes all es of air-conditioning motors, '/2 to ; “ws a out 
OWEL 150 HP —a mathe Bp al of them SPECIAL motors. If you be used on either “Freon,” methyl chloride or sulphu 
have ANY drive problem, and want FAST ACTION, direct 
| your inquiry our way. Even though special, we can produce 
| your job immediately—NO DELAY. Aft HOWELL, real service a 
J and finest quality go hand in hand. | 126 







systems 





*MOTORS | 


22 5} 
OWELL ELECTRIC MOTORS COMPANY 
HOWELL MICHIGAN 

Cities 


Representatives In All Principal 





PROOF OF 
PREFERENCE ... 


AIR CONDITIONING 
by VILTER 


*In FOX 
MIDWEST 
THEATRES 





1937 .. 
8 THEATRES 


1938 .. 
1 THEATRE 


1939 .. 


7 THEATRES 
DUX- CuI ATION ei HEATRE 
3 THEATRES 
AIR CONDITIONING DUCTS wy. i 
DON’T SWEAT WHEN COVERED Atv Condxkaoned, 


WITH DUX-SULATION 
. NO sie a by VILTE R” 


SANITARY AND CLEAN FLOORS. 
NO MORE RUSTY DUCTS. 
PERMANENT INSULATION. 














NO MORE SPOILED GOODS. Midwest Agency Corporatio: : 
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ATTRACTIVE APPEARANCE. 
NO TEMPERATURE LOSSES. 
GREATER OPERATING ECONOMY. ae ee 
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GRANT WILSON, INC. 
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PLANT RUBBER & ASBESTOS WORKS 
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est ee , The VILTER MFG. COMPANY 
Air Conditioning from the 2148 So. First Street 
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110 McGill St MONTREAL, CANADA 
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The I. C.S. student 
stands out in the 








ENGINEERING 


WORLD! 











The engineering industry has one thing in common 
with other industries, businesses and professions— 
it offers the best positions and the highest rewards 
to THE TRAINED MAN! 

That’s why the |.C.S. student stands out in this 


specialized fie 


id. By enrolling for 1.C.S. Courses 


related to his work, he proclaims his ambition, his 
determination to succeed! And he gets the train- 


ing that fits h 


im for ‘‘bigger things’’—that makes 


him stand out from the untrained mass. 

It is significant that more than 600 American 
schools, colleges and universities (including 25 
state universities) have adopted texts prepared by 


the 14am tes 


that 1.C.S. methods are commended 


by leading educators . . . that former |.C.S. students 


today hold lea 


ding positions in every business and 


industrial field. 

These facts are significant to the employee, who 
seeks a way to improve his worth and his position 
—and to the employer, who knows that courage 


and ambition 


are traits he wants in his personnel. 


NOTE TO EMPLOYERS: Write on your firm's letterhead 
for information 


INTERNATIC 





Without cost 


_) Heating & 


) Air Conditioning 
Architectural Draft 
Architecture 
Auto Engine Tune 
Auto Technician 
Aviation 


) Diese! Engines 


Accounting 
Advertising 


00 


Canadian, Limited 
i. ©. & 





BOX 9211, SCRANTON, PENNA. 


on aroun and apprentice training programs. 


INAL CORRESPONDENCE SCHOOLS 


or obligation, please furnish me with fuil 


particulars about the course before which I have marked X: 


) Air Conditioning & Cooling 





-) Building Estimating 
Ventilation © Sheet 1 Work 
TECHNICAL AND INDUSTRIAL COURSES 
() Electrical Engineering © Radio Operating 
ing () Electric Lighting O Radio Servicing 
() Fire Bosses () Heating 2 Refrigeration 
up () Heat Treatment of C) Sanitary Engineering 
Metals () Sheet Metal Work 
‘ ©) Highway Engineering (© Steam Electric 
) Boilermaking (J House Planning -) Steam Engines 
© Bridge Engineering 0D Machinist () Steam Fitting 
) Building Estimating () Mechanical Drafting (© Structural Drafting 
) Chemistry O Mechanica! C) Structural Engineering 
) Civil Engineering Engineering © Surveying and Mapping 


Telegraph Engineering 





} Coal Mining OD Patternmaking 0 
} Conerete Engineering © Plumbing (©) Textile Designing 
©) Contracting & Building © Practical Telephony () Toolmaking 
() Cotton Manufacturing 02 Public Works C) Welding, Electric and Gas 


Engineering Woolen Manufacturing 


BUSINESS COURSES 


C. P. Accounting © High School 
Civil Service O Managing Men at Work 





rm 


~) Bookkeeping } College Preparatory OC Salesmanship 

©) Business Commercial () Secretarial 
Correspondence Cost Accounting C2) Spanish 

(1) Business Management ( French O Traffic Management 

I PN SEE a. =. BE LS ee Re Age 

IG nicciedauminniuingiapsdinpibitean 

Cuy ID.. cncorscensqnaseaseoqneeepennsontagtnacens 

Present Position : 

Canadian residents send coupon to Internationa! Correspondence Schools 


Vontreal, Canada British residents send coupon te 
71 Kingsway, London, W. C. 2, England 
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Available in %, ¥% and % in. female iron pipe size in! 
outlet connections, the valve has an adjustable head , 
range from 60 to 130 lb per sq in. Head pressures at 
the valve is set to open are dependent on water temp: 
and type of refrigerant used. Adjustment is made on a: 
sible adjustment screw below the body shell, which s}i 


for adjustment purposes. 

Construction of the valve is of interest. A molded « 
tion seal on the valve stem operates against a polished 
steel seat. The seat is so constructed that during opera 
cleans the valve seal to eliminate possibility of leakag: 
point due to corrosive deposits, dirt and other foreign 
according to the manufacturer. The valve stem is packk 
bellows sealed. Valve bodies are “streamlined” in ck 
provide greater installation space. 

Based on average compressor rating, the 34 in. size wil 
approximately 3 hp on commercial applications; the 
6 hp; and the 4% in. size, 12 hp. These figures are basé 
water temperature rise of 15 deg and a pressure differ: 
10 lb across the valve.—Automatic Products Co., 2460 


St., Milwaukee, Wis. 


Balanced Type Relay 


No. 1832—The “Polarized Microrelay” is a new balan 
relay which may be used in either a-c or d-c circuits 

It has many applications, the maker states, one of 
common being in self-balancing bridge circuits for p 
motor operated devices from either manually or automat 
positioned potentiometers. Another important applicatior 
the high temperature instrument field where a_proport 
type potentiometer controller is used to position a moto 
ated valve. It can also be used as a voltage or current se 
relay, and as a conventional relay to protect delicate cont 
other circuits 

[The movement of the tongue between the contacts is go 
by four coils contained in the solenoid cylinder. An ar: 
is suspended horizontally in the axial center of this 
and when it is affected by a magnetic pull at either end 
cylinder, because of an unbalanced condition in the bridg 
cuit, this motion is transmitted to the tongue causing it to 
to one or the other of the contacts. This balanced s 
action permits rugged construction without affecting sel 
according to the manufacturer.—Barber-Colman Co., 225 | 


St., Rockford, II. 


Recent rade Literature 





For your convenience in obtaining copies of these bulletins. 
see coupon on page 134. If you write direct to the manu 
facturer, describe carefully what literature you want, as the 
number given first in each item is for use only when send- 
ing your request to Heatinc, Pirinc anp Aim Conpirionin 





No. 3468. AIR CONDITIONERS: The Trane ‘ 
Crosse, Wis. 76 p. data bulletin (D303-2) with comp! 
scription, specifications, capacities, and dimensions on “‘ 
Changers,” sprayed coil units, and engineering informat 
coil selection, water friction and wat» velocity. (Availab! 
to architects, engineers and contractors). 


No. 3469. BEARING BRONZE: Johnson Bronze ‘ 
S. Mill St., New Castle, Pa. 76 p. catalog (400) listing 4 
describing over 800 sizes of plain bearings and 350 bron: 
Many new items have been added to the electric motor 


section. 


No. 3470. BOILER RATINGS: Utica Radiator Cor; 
Dwyer Ave., Utica, N. Y. 8 p. booklet on IBR rating p" 


} } 
Heatinc, Princ anp Am Conprtioninc, Arai. |9* 
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“We replaced as many as four elements a year on some of our steam 
traps on pressing machines before we used Sarco. Now we have 90 
Sarco Inverted Bucket Traps, and replacements are unusual. We are 
changing over the entire plant to Sarco.” 

International Tailoring Co., New York 


SARCO INVERTED BUCKET TRAPS 


Sarco Bucket Traps handle large volumes of condensate very 
rapidly, The inverted bucket operates a heavy, but simple 


v mechanism of great . It is ideal for heavy duty 
service. Valve is vel. poll yess Sarco Strainer built right 


into the 
ply wa 
of air and gas, regardless 
No. 165. 

tah 


SARCO C 


83 Mee 


OMPAN 


Y, INC S 
' ® A aac 





Larger sizes can be equipped with thermo- 
by-pass, assuring rapid and complete elimination 
of pressure fluctuations. Catalog 


IN YL 


REPRESENTATIVE 





Cleaning tank made easily 
portable with ELECTRIC HEAT 


A western plant devised 
cleaning tank carrying an Oakite 
solution, which can be wheeled 
right to the job, or to the near- 
est convenient point when the 
solution 
renewing. 
two 


CHROMALOX 


Electric 
Immersion 
Units 


connected with a length of cable 
which can be plugged into the 
nearest power socket. 

The immersion heaters are 4- 
Kw. each, and are screwed 
through tapped holes low in the 
tank's side. Three-heat switches 


quickly bring the solution to 200 


deg. F, and keep it there with 
minimum use of power. 

Only with electric heat could 
a handy, portable tank such as 
this be designed. Chromalox 
units are everywhere enabling 
similar short cuts to better pro- 
duction. 


this 


requires draining and 
Heat is furnished by 







Many plant executives keep the 
Chromaloz Book of Electric Heat 
close by for instant reference. Mailed 
on request. In specific heating prob- 
lems, use Wiegand experienced en- 
gineering cooperation. Noobligation 
A pencil sketch and short description 
of your problem starts these experts 
working for you 


EDWIN L. WIEGAND COMPANY 


7610 Thomas Bivd. 


Pittsburgh, Pa. 
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Serving Baltimore’s Tallest 


Wey 


85” MAGNESIA 


hd 
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Baltimore's thirty-four story 
home of The Baltimore Trust 
Company has a business 
population of over 3,000 per- 
sons. Their heating and hot 
water comfort is safeguarded 
by Carey 85°% Magnesia In- 
sulation. The efficiency of the 
air conditioning system for the 
banking floors is maintained 
by use of Carey Air Cell 
Insulation. 


CAREY experience, research 
facilities and a complete line 
of insulations are at your 
service for any building pro- 
ject. Write to Department 25 
for information. 





THE PHILIP CAREY COMPANY « Lockland, Cincinnati, Ohio 


. 





A Veritable 
POWERHOUSE 


A new two-wire hydraulic- 
ally operated, full-ported, 
all-purpose motor valve 
for air, water, gas, gaso- 
line, oil (any gravity and 
grade) brine, or saturated 
steam up to 150 Ibs. per 
sq. inch, and 125 F. to 


HYDRAMOTOR VALVE 250° F. 





ENTIRE OPERATOR SEALED IN OIL FOR LIFE! 


NO ANNUAL MAINTENANCE 


Here is one of the most versatile mo- 
tor valves ever developed. Operates 
on simplified two-wire control. There 
are no gears to wear out,—only one 
internal switch. Amazing!y low in 
current consumption, 60 VA during 


GENERAL 
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SIC ONTROLS 


opening, 5 VA when open. Valve is 
full-ported and will operate in any 
position. 100% tight shut-off as- 
sured. Entire operator is sealed in 
oil for life, eliminating usual annual 
maintenance. Write for new 1940 
Catalog containing complete engi- 
neering details and specifications. 





| 





for cast iron boilers, a scientific and uniform method of 
designed to provide a practical basis for selecting boile: 

No. 3471. CAPACITOR MOTORS: General Elect: 
1 River Rd., Schenectady, N. Y. 8 p. bulletin (GEA 
on general purpose capacitor motors describing applicatio: 
struction, characteristics, modifications, ratings and ady; 


No. 3472. DAMPERS AND DAMPER REGULA’ 
Young Regulator Co., 4500 Euclid Ave., Cleveland, Ohi 
catalog (1) on dampers, damper regulators, remot 
regulators and accessories, showing manufacturer's con 


No, 3473. ELECTRIC HEATERS: Electric Air Hi 
Div. of American Foundry Equipment Co., 555  Byr! 
Mishawaka, Ind. 2 p. bulletin (15) on “Electromode” 
portable electric heaters, giving specifications, dimensions 
ratings and features. 

No. 3474. FIRE BRICK: A. P. Green Fire Bi 
Mexico, Mo. 4 p. folder describing “Empire” 
advantages and uses. 


No. 3475. GAS ENGINES: Worthington Pump & 
ery Corp., Harrison, N. J. 8 p. bulletin (S-550-B7 
four cycle gas engines with 25 in. stroke, illustrating and 


ing features and giving dimensions and specifications 


No. 3476. HEATING AND AIR CONDITIONIN« 
MENTS: Trane Co., La Crosse, Wis. 12 p. issue of 
Magic” (Vol. 3, No. 11) on heating and air conditioni 
ments, including general discussion of the problem, 
hot water, vapor and vacuum, use of convectors, zoning 
air conditioning units, and describing central and unit 


and variations of them. 


No. 3477. INDUSTRIAL AIR FILTERS: Air-Maz 
5200 Harvard Ave., Cleveland, Ohio. 4 p. bulletin on “Mult 
industrial air filters for diesel, semi-diesel, gasoline a 
engines; air compressors; pumping units; blowers; 
tioning systems; hydraulic presses, etc. 

No. 3478. INSULATION IN AIR CONDITI 
Philip Carey Co., Wayne Ave., Lockland, Cincinnati 
Looseleaf service manual covering “Careyduct,” an asbes 
sulated duct, piping insulation for air conditioning, insul 
metal ductwork with asbestos, and giving specification 
struction of air conditioning housings by use of “Fire! 
insulated preformed panel. 

No. 3479. LEATHER BELTING: Alexander Broth: 
N. Third, Philadelphia, Pa. 8 p. bulletin (A-13) on “D 
leather link belt, a new type, including descriptions of 
applications, a price list and horsepower and diameter ta 

No. 3480. LEATHER BELTING: Chicago Belting ( 
125 No. Green St., Chicago, Ill. 24 p. condensed cata 
“tension welded” leather belting, with illustrations and 
tions of manufacturing method and testing, with data or 
center drives and description of the various types availa 
accessory equipment. Application data are included 

No. 3481. LEATHER BELTING: J. E. Rhoads & S 
N. Sixth St. Philadelphia, Pa. 4 p. folder about 
Watershed” leather belting, its advantages and featur 

No. 3482. MARINE TYPE BOILERS: Kewane: 
Corp., Kewanee, Ill. 4 p. bulletin (99-2a) on low pressuré 
marine type boilers for mechanical firing, giving specif 


measurements and discussion of construction features 


No. 3483. MATERIALS HANDLING: Lewis-S 
Sales Corp., Watertown, Mass. 56 p. catalog (21) cov 
of the manufacturer’s most important items in their line 
rials handling equipment including hydraulic trucks for 
radiators and for other services, stackers, portable crane 
trucks, skid platforms, and vaiious other equipment 

No. 3484. MOTOR STARTING SWITCHES: Gene 
tric Co., 1 River Rd., Schenectady, N. Y. 2 p. bulletin 


Heatinc, Pirinc aNp Am Conprrioninc, Apri, |94 














INTERNALLY-EXTERNALLY 
DSCO GUIDED JOINT 





Slip is DOUBLE GUIDED 
Throughout Entire Traverse 


Packing can be lubricated under pressure 


Internal and external guidés insure true, axial 
slip guidance throughout entire traverse with 
out metal contact between slip and body 
External guide hood protects polished slip sur 
face from dirt or damage Openings in two 
piece hood permit of packing gland adjustment 
when required 

\ properly proportioned stuffing box is provided 
t accommodate ample packing for high pre 
ure and high temperature operation and the 
packing be lubricated under pressure 


Cal 
through Alemite fittings to keep packing pliable 


Hundreds of the ints are in daily service in 


federal, state and municipal departments, pub 
lic utilities, eolleges, institutions and industria! 


Write for Bulletin No. 35-20HP 


AMERICAN [JISTRICT STEAM COMPANY 
NorTH TONAWANDA ‘N.Y 
IN BUSINESS OVER SIXTY YEARS 
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REDUCE THE HUMAN ELEMENT 


he HEY, POODY, WH 


FA CONTROL ON THIS G6 


wrx VICTOR MOTORS! 


Even in the home, this is the age of speed, be 
it a hacienda or a houseboat. But if sp¢ed is 
important, speed control is more impoftant. 
Victor Motors have speed control a-pilenty 
available to you. By means of choke coils 
Victor Motors give you low, medium, and 
hi-speeds at the RPM you want; and with 
rheostats, infinite control . . . without danger 
of overheating or damage to the motor re- 
gardiess of RPM. Then, too, you can have 
gear boxes to reduce speed. In fact, just tell 
us your wants on fractional HP motors 
1/200 up to 1/10 HP) of the shaded-pole 
induction type, and we'll put our motor- 
medicos to work relieving your motor head- 
aches. They're good, these Victor engineers. 
One trial will convince you. For information 
and pictorial bulletin, write 


Dept. M-102 


VICTOR ELECTRIC PRODUCTS, Inc. 


2950 Robertson Road 
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Cincinnati, Ohio 
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UNITORMLY FULL SELECTIVE, UNITORM 
PIPE THICKNESS REINFORCEMENT 


a 










4) TANGENTS 


—_2? 





THE PERFECT NOZZLE 
FOR AIR CONDITIONING 
.-ROTOJET by BINKS 





Rotojet breaks up the fluid into an ultra fine uniform 
spray. Specially designed for air conditioning 
refrigeration and similar uses. Comes in a wide 
variety of sizes and capacities. Precision made of 
tough marine bronze. Also available in special alloys 
and stainless steel WRITE FOR BULLETIN 250, 
which describes this and other BINKS spray nozzles 


BINKS MANUFACTURING COMPANY 


3114 CARROLL AVENUE Dept. 440 CHICAGO, ILLINOIS 























When Fan Controls 


TAKE A 
BEATING! 


Ward Leonard Motor Speed Regulators in- 
clude everything from the small ring type 
rheostats for window ventilators to the heav- 
iest industrial blower controls. Well planned 
arrangements provide circulation of air around 
resistance elements to dissipate the generated 
heat. Ward Leonard Speed Regulators will 
therefore operate continuously, at any speed 
setting, in the hottest weather without over- 
heating, and, if it's automatic control for air 
conditioning you will be interested in Ward 
5° Leonard Multi-Speed Motor Starters. 


Speed Regulator 
1101 




















Send for bulletins of interest. 


BULLETIN I10! describes Ward 
Leonard Speed Regulator, ventilated 
and enclosed types |/20 to 1/3 H.P. 
BULLETIN 1105 describes Ward Leon- 
ard Vitrohm Ring Type Rheostats 
1", 244", 3” and 4” diameters for 
30, 50, 100 and 150 watts. 

Ring Type Rheo- BULLETIN 4061 describes Multi- 

stat 1105 Speed Starters. 


WARD LEONARD 


ELECTRIC COMPAN Y 
31 South Street, Mount Vernon, N. Y. 


ELECTRIC CONTROL DEVICES SINCE 1892 








Know! Don’t Guess 
—It Costs You Less 


The Air Filter Indicator Takes the 
Guess Out of Filter Maintenance. 
—STOP— 

Loss of Air Volume 
Drafts and Odors 
Dirt in Ducts and Coils 
High Operating Cost 
Performance Failure 

Due to Dirty Filters 
Write today for literature. 


2236 S. WABASH AVE. CHICAGO, ILLS. 








Model 14%—14” Scale on Request 


Ley & 4 = 
for Air Washing 


Yarway Involute Design—with no internal 
parts or vanes — insures non-clogging 
trouble-free service. Sizes and types to 
meet all requirements. Successful instal- 
lations of Yarway Involute Nozzles in 
water cooling and air conditioning ser- 
vice total more than 5 million gallons per 
minute. Write for Bulletin N-615. 









YARNALL-WARING CO., PHILA. 
107 MERMAID AVENUE 
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1184D) on a-c magnetic motor starting switches for squirre! 
motors, or for use as primary switches for wound rotor m 


No. 3485. NOZZLES AND NOZZLE ACCESSO] 
Spraying Systems Co., 4021 W. Lake St., Chicago, Ill. | 


leaf catalog (20) on spray nozzles and nozzle accessori 


various purposes including air conditioning, general ind 
applications, humidifying, roof spraying, water cooling, et 
tailed engineering data are included. 


No. 3486. ODOR CONTROL: W. B. Connor Engir 
Corp., Dorex Diy., 114 E. 22nd St.. New York, N. Y. PB 
on “Dorex” odor adsorbers for installation in new or exist 
conditioning or ventilating ducts, on inlet or outlet 
on dust filters, including data on capacities and specifi 
Also new catalog on subject of controlling odors in ai: 
tioning and ventilation work, including units for central 
and portable units. 


No. 3487. PRESSURE CONTROLS: Automatic Cont 
2590 University Ave., St. Paul, Minn. 8 p. bulletin (1 
“Tanktrols” (pressure type controls for elevated tank 
with information on remote control of water level in ta: 
descriptions and illustrations of the controls availabl 


No. 3488. PROPELLER FANS: Hartzell Prope! 
Co., P. O. Box 909, Roosevelt Ave., Piqua, Ohio. 28 p 
(12) on “Charavay” propeller type fans and blowers, w 
delivery tables, descriptions of features, and informat 


various applications. 


No. 3489. ROOM COOLERS: Pleasantaire Corp., 
Bldg., Washington, D. C. New bulletins on wholesaling 
aged air conditioning at a profit, and retailing packaged 
ditioning at a profit, presenting a merchandising progran 
a 4 p. bulletin describing and illustrating this mam 


room cooler. 


No. 34909. SEPARATORS: Cochrane Corp., 17tl 
Allegheny Ave., Philadelphia, Pa. 8 p. bulletin (2950) 
ing and describing baffle type moisture and oil separator 
in vertical or horizontal steam, gas and air lines with et 
data, dimension tables, and drawings. 


No. 3491. SHEET METAL WELDING The | 
Products Co., Unit of Union Carbide & Carbon Cor 
42nd St., New York, N. Y. 16 p. booklet (4435) on she 
welding fundamentals, covering such subjects as desig: 
control of expansion and construction, use of jigs, welda 
material and welding procedure. 

No. 3492. SHORT CENTER DRIVES: J. E. R 
Sons, 35 N. Sixth St., Philadelphia, Pa. 4 p. folder 
nate-Rockwood” short center drives and their advantages 


ing case histories. 


No. 3493. SILVER BRAZING ALLOYS: Handy & 
man, 82 Fulton St., New York, N. Y. 28 p. reprint or 
brazing alloys in the marine field, a paper originally pu 
in the Journal of the American Society of Naval Engineers 
principles apply with little or no variation to any wor! 
low temperature silver brazing alloys are to be used 


No. 3494. SOLDERING FLUXES: American ‘ 
Paint Co., Ambler, Pa. 4 p. bulletin (5) on “Flosol” s 


fluxes. 


No. 3495. STEAM TRAPS: Yarnall-Waring Co., ‘ 
Hill, Philadelphia, Pa. 16 p. bulletin (T-1735) on “Y 
impulse steam traps with description and illustrations of | 
and operation, information on selection, installation and 0} 
instructions, and data on capacities, prices, weights and 
sions. How to determine steam trap efficiency is also di 


No. 3496. VALVES: Foxboro Co., 106 Neponset Av 
boro, Mass. 6 p. folder (DMF 789) on “Stabilfio” va! 
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NEW UNIT BLOWER with 
V-Belt Drive by 


AUTOVENT 


Blower installation difficulties 
finally minimized. No sepa- 
rate motor or base to install. 
No drive aligning troubles. 


® Autovent V-Belt Drive Unit 
Blowers have motor and drives 
completely assembled ready to 
run. Simply set blower and 
connect duct work. A _ really 
compact, flexible performance, 
universal discharge, unit 






blower with stock motor for 
efficient operation. Available 
in five different wheel diam- 
eters and many separate ca- 
pacities. 

@ Full performance and di- 


mension data gladly furnished 
upon request. Bulletin 300-A. 


UNIBLADE TYPE “H” or “HB” BLOWERS . 


For ventilating and air conditioning. Back- 
wardly inclined blades with non-overloading 
power characteristics or quiet forwardly curved 
blades. Belt driven, centrifugal type. Fur- 
nished in any speed or discharge requirement. 
tulletins 301 and 30%. 


UNIBLADE VOLUME BLOWERS 


Motor driven for fame hoods, chemical labora- 
tories, processing, etc. Handle low volume of 
alr at medium pressures. Can be mounted an 
floor, wall or ceiling. Wheel range 6” to 11”. 








Direct connected blowers for general ventilat- 
ing up to 25". Bulletin 300. 


AUTOVENT FAN & BLOWER COMPANY 


1811-27 N. Kestner Avenue, Chicage, Tlinois 


CERTIFIED 
RATINGS 


Member Nationa! 
Association of Far 
Manufacturers 
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KEENEY PUBLISHING COMPANY 


6 North Michigan Ave. 


Chicago, Ill. 
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EFFICIENT, NEAT AND 
EASY TO INSTALL... 


UILT of rigid structural steel, 

drilled and tapped for fan and 
motor foundation bolts with built- 
in isolation units of the proper 
load capacity and distribution, 
the Vibration Eliminator fan and 
motor bases give perfect servic« 
from the moment they are instal 
led, and they never have to be 
replaced. A special feature: the 
continuous structure between fan 
and motor is ON TOP of the re- 
silient supports to assure belt 
alignment and avoid drive distor- 
tion. 


IBRATION ELIMINATOR CO 
25-08, 37th Ave. L. 1 City, N.Y 


THE 


















FITTINGS 
CATALOG 


Send for Yours Today 


You need this valuable data book in your 
air conditioning business. It will make 
estimating easier and help you lower 
the costs of the complete installation 

.. and the Moncrief patented lock joints 
on wall stacks, stack heads, footpieces 
and trunk duct fittings make a more effi- 
cient, neater job that is easier to install. 


The Henry Furnace & Foundry Co. 
3480 E. 49th St., Cleveland, Ohio 


MORE 
COMPLETE 
THAN 
EVER 
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FOR YOUR CONVENIENCE 
HeAtTING, Piptnc anp Arr ConpDITIONING, 
6 N. Michigan Ave., Chicago, III. [4-40] 
Please ask the manufacturers to send me more information 
about the equipment mentioned under the following reference 
numbers in “Equipment Developments” and “Recent Trade 


Literature.” (Circle numbers in which you are interested) 


1824 1825 1826 1827 1828 1829 1830 
1831 1832 }468* 3469 470 3471 S472 
3473 3474 S475 476 477 3478 479 
S480 481 482 3483 3484 485 3486 
187 S488 S489 3490 3491 3492 3493 
5494 1495 5496 3497 $498 3499 3500 
Name Title 


Company 


Addr ss 





NO. 1521A adjustable DIRECTED AIR FLOW 
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DUCT BOOSTERS 
we. |STACK FANS 


PRESSURE BLOWERS 
VENTILATING FANS 
COMPLETE DUCT 
AND EXHAUST 
EQUIPMENT 

OUST COner Ask for Catalog No. 71 


INTERNATIONAL ENGINEERING, INC. 


PT Vale), Mae). ile) Chicago, 407 S. Dearborn St 








New York, 15 Pork Row 





REGISTERS 


© High quality but not high priced. Grille 


right, left or straight outward. 






use in process control, giving information on features 


teristics, types of plungers available, etc 


No, 3497. VALVES: General Electric Co., 1 Riy 
Schenectady, N. Y. 2 p. leaflet (GEA-1569B) on “TI 
operated valves for pipe sizes 1 to 10 in. inclusiy 


and describing features, and giving approximate dimens 


No. 3498. V-BELTS Allis-Chalmers Mfg. Co., Mil 
Wis. Revised catalog section (151) introducing new hors: 
ratings for multiple v-belt drives and giving infor 
selection of size of belt for horsepower rating, spee 


distances and sheave diameters. 


No. 3499. WELDING ELECTRODES: Wilson We! 
Metals Co., Inc., 60 E, 42nd St., New York, N. Y. 243 
(ADW-18) prepared as a guide for selection of proper 
ing electrodes for various classifications of work Phe 


symbols of the American Welding Society are included 


No. 3500. WELDING GUIDI The Linde Air Pri 
Unit of Union Carbide & Carbon Corp., 30 | 12nd St 
York, N. Y. Guide to welding commonly used metals 
printed in chart form from which the recommend 
method, flame adjustment, welding rod and flux for « 


different metals and alloys can be determined 











Horizontal Multiple Vanes ar: 
‘ . eae adjustable to direct air flows up, 
bars are adjustable in groups to deflect air dows or straight eatward. Can be 






entirely closed from any position. 









NST TT THE INDEPENDENT REGISTER CO. 


3747 EAST 93RD STREET 


CLEVELAND, OHIO 





| | Apres | TAKES JUST A MOMENT 
24.000 F.P.M TO CHECK AIR VELOCITIES WITH THE 
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VELOMETER 


c= (no 





are right whet 
ALNOR 
Without tin 
cated mathemat 
tions the V t 
direct ecurat 
ous air vela 
Many users re 
the Velomete 


| ILLINOIS TESTING LABORATORIES, INC,‘ .2. 


419 N. La Salle Street Chicago, Illinois 











134 


Standard Cooling Towers for Refrigeration Service 
SEND US YOUR PROBLEM OR WRITE FOR CATALOG 





1940 


Heatinc, Pipinc anp Air Conpitioninc, APRU 
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